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Here  presented  in  full  colour  is  the 
fair  dairymaid  who  serves  as  the 
trade  mark  for  “  Buttabelle  ” — the 
perfect  butter  flavour.  Renowned 
for  its  purity  and  true  taste,  Butta~ 
belle  is  an  invaluable  ingredient  for 
use  in  the  making  of  every  kind  of 
confection. 


These  high-grade  colours  for  foodstuffs  are  manufactured  to  standards 
within  F.D.  and  C.  specifications.  They  enable  foodstuff  manufacturers 
to  achieve  in  their  products  the  standards  of  purity  demanded  by  the 


most  exacting  authorities  in 


the  world.  Manufacturers 


exporting  to  the  U.S.A, 


will  be  particularly 


interested  to  note  that 


‘certified’  supplies  of  many 


of  the  colours  are  available. 


For  further  information  please  apply  to, 


September,  1953 — Food  Manufacture 


FOOD  MANUFACTURE 

Vol.  XXMII.  No.  9  •  Published  Monthly  •  September  1,  1953 


CONTENTS 


Page 

Editorial  -------  -  337 

A  New  Yeast  Factory  -----  341 

The  Analysis  of  Food  and  Drugs  -  -  -  346 

The  Psychology  of  Appetite  -  -  -  -  347 

The  Bacteriology  of  Meat  ...  -  350 

The  Theory  and  Practice  of  Gas  Packaging 
Foodstuffs.  James  D.  Devey,  B.Sc.  -  -  352 

Milk  Utilisation  in  America  -  -  -  -  357 


Measuring  Temperature  by  Electronics.  Jack 
Meyer  and  Leo  Walter  - '  -  -  -  -  359 


Page 

Fluoridation  and  Dental  Caries  ...  362 

Quality  Control  in  Ice  Cream  Manufacture. 

P.  S,  Lucas  and  Roger  WUkowske  -  -  363 

Pathogenic  Organisms  in  Food  -  -  -  -  366 

Trade  News . -  367 

Information  and  Advice  -  ...  -  376 

Recent  Patents  and  Patent  Specifications  -  •  377 

Trade  Marks  and  New  Companies  ...  378 


Published  by  Leonard  Hill  Limited,  Stratford  House,  9,  Eden  Street,  N.W.l.  Euston  5911 

Sub$cription  Raima:  I  year  %8:  3  years  $20;  payable  in  advance 


G  E  L  ATI  N  E  S 


A  bright  sparkling  jelly  can  only  be  made  from  a  Gelatine  of  good  strength, 
clarity  and  colour.  All  our  grades  are  tested  strictly  according  to  the  methods 
of  the  British  Standards  Institution  and  standardised  to  a  definite  specification. 


Our  Gelatines  are  also  submitted  to  the  most  exacting  laboratory  tests  to  ensure 
complete  freedom  from  harmful  Impurities. 


OURY  MILLAR  S  CO  LTD. 

THAMES  HOUSE, QUEEN  STREET  PLACE.  LONDON.  E.C.4. 
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FINE  CHEMICALS  BY 

HOWARDS  OF  ILFORD 


Established  in  1797 


>roi4c^ 

I 


Achievement  in  our  time  ‘If  you  would  see  my  monument  look  around  you’.  That  is 

a  proud  epitaph  indeed,  and  it  might  stand  in  any  modern  garden  to  mark  the  achievement  of  George  Russell. 
For  rhis  crreat  lover  of  flowers  and  wisely  simple  countryman  has  enriched  the  herbaceous  border  with 

With  green  and  loving  fingers  he  coaxed  out  of  the  plain  blue  flower  a  flood 
gardeners  for  ever  in  his  debt.  Achievement  in  our  time  comes  only  as  it 
of  technique  based  on  knowledge  and  devotion.  It  is  our  conviction  that  this  can 
chemical  house  on  which  the  health  of  men  and  the  progress  of  industry  depend. 


AVANTINE  BRAND  OF  ISOPROPYL  ALCOHOL  •  CALCIUM  LACTATE  •  ETHER  •  IODIDES 


LACTIC  ACID  •  MAGNESIUM  CARBONATE  •  QUININE  *  SODIUM  BICARBONATE  •  SORBITOL 


TIW  AS 


Ixxii 
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Food  in  the  Colonies 

ANY  new  factories,  particularly  canneries,  are 
being  set  up  in  the  Colonies,  according  to  the 
latest  annual  report  from  the  Colonial  Office.  Pine¬ 
apple  canning  is  being  developed  in  Kenya  where 
the  services  of  an  expert  in  this  special  field  have 
been  asked  for  through  the  United  Nations  Technical 
Assistance  Scheme.  A  similar  factory  is  being 
planned  for  Zanzibar,  a  loan  of  £23,000  from 
Colonial  Development  and  Welfare  Funds  having 
already  been  approved.  In  Antigua,  where  an  In¬ 
dustrial  Development  Board  has  recently  been  set 
up,  a  cannery,  a  corn  meal  factory,  and  an  arrow- 
root  mill  are  among  the  first  projects  for  which  funds 
amounting  to  £74,000  have  been  made  available. 

The  Colonial  Products  Advisory  Bureau,  after  in¬ 
vestigating  the  general  prospects  for  canned  tropical 
fruits,  has  reported  that  ‘  ‘  highly  competitive  condi¬ 
tions  may  be  expected  for  these  commodities  within 
the  next  few  years."  If  colonial  products  are  to  find 
and  keep  a  market,  then  grading  for  quality  must 
precede  canning.  The  problem  of  developing  trade 
of  this  kind  lies  more  with  the  growers  and  the 
pickers  than  with  the  canning  factory  itself. 


Dried  Vine  Fruits 

The  dried  vine  fruit  industry  of  Australia,  which  has 
periodically  found  difficulty  in  disposing  of  its  output 
at  remunerative  prices,  once  more  faces  a  crisis  of 
this  nature  by  reason  of  revived  competition  in  world 
markets. 

These  circumstances  have  prompted  the  publica¬ 
tion  of  a  recent  review,  by  the  Bank  of  New  South 
Wales,  of  the  desirable  level  of  production  in  relation 
to  both  costs  and  demand,  criteria  against  which  any 
sound  policy  must  be  judged. 

The  industry  must  be  prepared  to  accept  lower 
prices  for  exports,  particularly  if  markets  in  Canada 
and  New  Zealand  are  to  be  retained,  as  the  margin 
of  British  preference  was  reduced  by  the  General 
Agreement  for  Tariffs  and  Trade  (G.A.T.T.).  Costs 
and  production  plans  must  therefore  be  revised  if  the 
industry  is  to  remain  solvent. 

Recent  surveys  by  the  Bureau  of  Agricultural 
Economics  indicate  some  prospect  of  improvement. 
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but  the  variability  of  the  Australian  climate  is  mainly 
responsible  for  low  yields  per  acre,  and  consequent 
high  unit  costs. 

Costs  are  generally  lowest  in  South  Australia  be¬ 
cause  production  is  more  diversified,  while  those  in 
the  Mildura  area  are  much  below  those  in  Mid- 
Murray  and  Western  Australia.  Vineyards  of  30 
acres  and  over  showed  the  lowest  costs  because  of 
better  use  of  labour,  which  accounts  for  over  50  per 
cent,  of  this  item. 

Future  policy  may  therefore  dictate  more  concen¬ 
tration  of  production  of  dried  vine  fruits  in  the  larger 
vineyards — more  than  half  are  smaller  than  15  acres 
— and  the  transference  of  marginal  cost  areas  to 
other  forms  of  rural  production.  It  is  possible,  for 
example,  that  such  areas  might  achieve  better  results 
by  the  extensive  use  of  the  same  land  and  irrigation 
facilities  for  the  production  of  wool,  cereals,  and 
meat  which,  when  efficiently  produced,  can  still  com¬ 
pete  in  world  markets. 


Fats  and  Thrombosis 

It  has  been  reported  by  Scottish  doctors  that  too 
much  consumption  of  fatty  foods  may  encourage  the 
clotting  of  blood,  particularly  with  people  in  the 
older  age-groups. 

Tests  with  ii  persons  showed  appreciable  in¬ 
creases  in  the  clotting  rate  of  their  blood  three  hours 
after  meals  of  bacon  and  eggs  with  bread  and  butter. 
Eight  out  of  nine  people  after  partaking  of  a  break¬ 
fast  less  rich  in  fats  had  unchanged  clotting  rates. 

The  implications  of  this  single  comparative  test  are 
not  unsupported  by  other  evidence.  During  the  war 
coronary  thrombosis  figures  fell  appreciably  in  Nor¬ 
way  where  the  consumption  of  eggs  and  fats  was 
severely  restricted;  in  Denmark,  where  fats  were 
never  reduced  in  the  diet,  there  was  no  war-time  fall 
in  the  incidence  of  the  malady. 

Against  this  contention  may  be  cited  the  fact  that 
Britain  is  one  of  the  countries  where  thrombosis  and 
related  coronary  ailments  are  assuming  leading  posi¬ 
tions  in  the  list  of  fatal  diseases,  yet  over-indulgence 
in  a  fat-rich  diet,  certainly  in  bacon  and  eggs  for 
breakfast,  has  not  been  a  pronounced  feature  of  the 
British  way  of  table  life  since  iqqO" 
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Liver  and  the  Growth  Rate 

The  experimental  work  reported  by  Dr.  John  Yudkin 
(Fck>d  Manufacture,  27.  q,  347)  on  the  effect  of  a 
{jowdered  preparation  of  liver  added  to  a  sup{X)sedly 
complete  stock  diet  has  been  carried  a  stage  further 
(B.M.J.,  No.  4828,  150,  1953). 

Since  the  time  of  the  original  experiment  which 
showed  that  nursery -school  children  given  a  special 
preparation  of  dried  liver  over  a  period  of  three 
months  improved  appreciably  and  significantly  in 
growth  as  indicated  by  their  gain  in  height  and 
weight,  there  have  been  enquiries  as  to  the  subse¬ 
quent  rate  of  growth  of  these  children. 

Although  many  of  the  children  have  since  left  the 
nursery  schools,  it  has  been  pt)ssible  to  find  12 
children  (“  L  "  group)  who  had  received  the  supple¬ 
ment  (five  boys,  seven  girls)  and  eight  children 
(“  C  "  group)  who  had  acted  as  controls  (two  boys, 
six  girls). 

In  the  21  months  from  the  end  of  the  initial  ex¬ 
periment,  the  mean  increments  in  height  and  weight 
were  4*75  in.  and  3  lb.  3  oz.  for  the  “  L  ”  group, 
and  4  9  in.  and  3  lb.  5  oz.  for  the  “  C  ”  group. 

Within  the  limits  set  by  the  small  number  of 
children  who  have  been  re-examined,  it  can  therefore 
be  stated  that  the  rate  of  growth  during  the  last  21 
months  has  been  the  same  for  the  two  groups.  The 
increased  growth  of  the  children  who  received  the 
supplement  over  the  controls  which  was  produced  by 
the  liver  two  years  ago  has  been  kept ;  since  that  time 
there  has  been  neither  continued  more  rapid  growth 
nor  a  conifxmsatory  decline  in  the  rate  of  growth. 

Egg  Racking  Problems 

After  the  decontrol  of  eggs  on  March  26,  and  the 
restoration  of  freedom  to  the  j)roducer  to  dispose  of 
all  or  part  of  his  produce  direct  to  the  consumer,  it 
was  generally  acknowledged  among  packers  that  a 
period  of  several  weeks  would  elapse  before  the  full 
effects  of  derationing  became  known.  As  time  goes 
on  and  the  seasonal  fall  in  production  becomes  more 
pronounced,  it  is  evident  that  the  majority  of  those 
packers  whose  disposal  of  eggs  is  to  the  wholesale 
and  retail  trades  and  whose  collecting  areas  border 
on  the  industrial  areas  of  the  country,  will  find  it 
increasingly  difficult  to  meet  the  demand  throughout 
the  winter  months.  Even  with  the  limited  experi¬ 
ence  available  to  date,  it  is  obvious  that  the  stations 
in  those  areas  are  being  used  by  the  vast  majority  of 
producers  as  a  means  of  getting  rid  of  the  eggs  that 
they  themselves  find  difficulty  in  selling. 

Despite  their  experiences  of  having  all  grades  of 
eggs  allcKated  to  them  during  rationing,  since  March 
26  ordinary'  consumers  appear  to  have  formed 
the  impression  that  only  grade  “A”  eggs,  if 
stamped,  and  large  eggs,  if  not  stamped,  are  of  first 


quality,  other  eggs  comparable  in  size  to  the  “  B  ” 
and  “C  "  grades  being  considered  inferior.  If  the 
experience  of  one  station  in  Central  Scotland  can  be 
taken  as  representative  of  those  in  a  similar  position, 
the  result  has  been  a  marked  increase  in  the  intake  of 
smaller  grade  eggs  which  have  been  difficult,  if  not 
impo.ssible,  to  sell.  It  is  only  the  fact  that  packers 
are  allowed  to  sell  such  eggs  to  the  Ministry  of  Food 
that  has  enabled  many  of  them  to  clear  their  sup¬ 
plies,  as  an  alternative  to  breaking  out  and  freezing 
the  resultant  liquid  for  sale  to  bakers  and  caterers 
when  prices  rise  to  the  extent  of  making  the  use  of 
shell  eggs  uneconomic  to  such  users. 

As  the  scarcity  increases,  it  is  certain  that  the  price 
factor  will  force  many  consumers  into  using  smaller 
eggs  and  the  producer  will  find  it  correspondingly 
easier  to  sell  direct  without  having  recourse  to  his 
packing  station.  It  is  safe  to  assume,  therefore,  that 
the  stations  referred  to,  geared  as  they  have  been  to 
handle  substantial  quantities  of  eggs,  will  find  them¬ 
selves  being  offered  only  token  supplies.  Under  these 
circumstances,  the  prolonged  absence  of  a  long  term 
marketing  scheme  will  make  the  question  of  survival 
in  their  present  form  one  of  acute  importance  to 
many  stations. 

The  Ideal  pH  Meter 

So.ME  useful  suggestions  for  improving  the  design 
and  performance  of  that  widely  used  laboratory  in¬ 
strument,  the  /)H  meter,  have  resulted  from  a  ques¬ 
tionnaire  circulated  to  their  members  by  the  Institute 
of  Biology.  Although  the  suggestions  are  made  from 
the  point  of  view  of  biologists,  they  would  probably 
be  endorsed,  at  least  partly,  by  many  other  scien¬ 
tists.  However,  apart  from  the  suggestions  which  it 
elicited,  the  questionnaire  is  important  as  an  enter¬ 
prising  attempt  by  a  professional  body  to  improve  a 
scientific  tool.  The  Institute  also  circulated  mem¬ 
bers  on  the  question  of  centrifuges  for  biological  re¬ 
search. 

To  sum  up  the  first  questionnaire,  it  would  appear 
that  the  /)H  meter  which  would  have  the  widest  ap¬ 
peal  to  biologists  is  as  follows : 

1.  The  accuracy  should  be  at  least  ~  0  02  pH  and 
preferably  0  01. 

2.  The  machine  should  be  capable  of  being  used 
as  a  millivoltmeter,  and  continuous  use  up  to  periods 
of  eight  hours  is  desirable. 

3.  Provided  the  mains  supply  voltage  can  be  con¬ 
trolled  accurately,  it  is  to  be  preferred  to  accumu¬ 
lators,  which  in  turn  are  preferable  to  dry  cells.  . 

4.  On  the  whole,  the  tyjx*  of  glass  electrode  is  not 
highly  imjx)rtant,  but  it  would  seem  that  to  meet 
various  purposes  electrodes  of  the  dip,  bulb,  and 
spear  type  should  be  available.  Among  biologists 
the  evidence  is  clear-cut  that  there  must  be  a  means 
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of  recording  the  pYi  of  small  quantities  of  solution, 
although  with  some  well-known  makes  on  the  market 
such  means  are  not  available. 

5.  Since  over  one-third  of  the  answers  indicate 
that  a  special  cup-holder  is  required,  it  would  seem 
that  such  an  arrangement  should  be  a  standard 
fitting. 

On  the  general  question  of  the  design  of  pH  meters, 
the  following  criticisms  were  made:  poor  switches, 
poor  insulation,  and  potentiometers  susceptible  to 
dust.  A  better  temperature  control  is  desirable  and  in 
some  instances  the  temperature  compensators  have 
been  inaccurately  adjusted.  On  the  other  hand,  one 
user  comments  that  for  micro  work  the  platinum 
wire  temperature  control  is  unnecessary  and  a  nuis¬ 
ance.  Three  people  stressed  that  for  potentiometric 
titrations  existing  />H  meters  are  not  sufficiently  ac¬ 
curate  or  stable  (an  accuracy  of  0  005  is  demanded), 
while  there  was  one  plea  that  for  bacterial  culture 
work  the  electrodes  should  be  so  designed  that  they 
can  be  easily  disinfected. 


Solar  Energy 

The  conclusion  of  a  committee  of  eight  eminent  scien¬ 
tists  of  the  National  Physical  Laboratory  that  there 
is  at  present  no  way  in  which  the  use  of  solar  energy 
can  make  a  large  contribution  to  our  sources  of  power 
and  furthermore  that  no  line  of  research  or  develop¬ 
ment  is  likely  to  show  the  way  in  the  near  future,  has 
been  embodied  in  a  recent  report. 

Before  they  came  to  this  conclusion,  the  scientists 
considered  in  minute  detail  the  various  possible  ways 
of  using  solar  energy — for  heating  water  and  houses, 
for  cooking  and  refrigeration,  for  power,  for  the  pro¬ 
duction  of  fuel,  and,  finally,  for  the  distillation  of 
water.  Solar  water  heaters  are  sold  in  the  U.S.,  but 
they  are  not  very  popular,  and  it  is  thought  unlikely 
that  they  could  be  utilised  in  Britain.  A  solar  cooker 
has  been  designed  in  India;  the  problem  is  to  make 
it  cheap  enough  for  the  average  Indian  villager,  but 
the  committee  recommend  the  National  Research 
and  Development  Corporation  in  England  to  consider 
sponsoring  the  design  of  a  stove  suitable  for  mass? 
production. 

Solar  energy  for  refrigeration  is  not  considered 
practicable,  but  there  seem  distinct  possibilities  for 
its  use  in  air  conditioning  as  it  is  not  essential  for  the 
system  to  run  continuously  as  must  a  refrigerator. 

For  various  reasons  the  committee  regretfully  con¬ 
cluded  that  orthodox  heat  engines  driven  directly  by 
the  sun  were  not  immediately  practicable,  but  they 
recommend  consideration  of  a  flat  plate  collector  for 
driving  a  small  engine. 

To  the  chemist  the  most  interesting  part  of  the  re¬ 
port  is  that  on  the  production  of  fuel.  Here  the  com¬ 
mittee  consider  photosynthesis  in  non-living  systems 
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(the  possibility  of  producing  compounds  with  more 
energy  than  the  raw  materials  needed  to  make  them), 
but  conclude  that  such  fuel-producing  systems  are 
remote  possibilities.  The  many  ways  of  using  plants 
to  produce  fuel  are  considerable,  but  it  is  pointed  out 
that  the  cultivation  of  such  plants  can  be  done  on  a 
ver\'  large  scale  only  at  the  expense  of  food  produc¬ 
tion.  Finally,  continuous  biological  photosynthesis 
is  considered,  but  for  various  reasons,  including  the 
problem  of  supplying  nutrients,  this  idea  is  also  con¬ 
sidered  impracticable  at  present. 

The  report  ends  on  one  hopeful  note.  The  com¬ 
mittee  think  there  is  scope  for  the  solar  distillation  of 
water  for  drinking  purposes  in  certain  tropical  areas, 
and  mention  that  considerable  improvements  have 
been  made  by  introducing  black  dyes  into  the  solu¬ 
tion  to  increase  the  proportion  of  heat  absorbed. 

Salt  from  the  Sea 

The  use  of  evaporated  salt  from  the  sea,  with  its 
supply  of  trace  elements,  is  increasingly  being  advo¬ 
cated.  It  contains  magnesium,  calcium,  sulphur, 
potassium,  strontium,  bromine,  boron,  fluorine,  iron, 
copper,  aluminium,  and  barium,  all  in  measurable 
amounts.  Many  other  elements  are  present  in  very 
minute  proportions,  e.g.  molybdenum  at  about  0  013 
parts  per  million. 

A  dental  officer  in  the  American  Navy  suggests 
that  its  use  in  an  unpurified  form  by  Samoans  is 
possibly  a  major  factor  in  their  general  good  health. 
This  year  Alain  Bombard  emerged  none  the  worse  in 
health  from  51  days  spent  on  a  raft,  his  diet  consist¬ 
ing  of  sea  birds,  fish,  and  marine  vegetable  life,  and 
one  quart  per  day  of  sea  water.  In  Germany  some 
years  ago  a  sea-salt  product  at  a  price  much  higher 
than  ordinary  table  salt  was  being  recommended  by 
a  number  of  doctors. 

A  major  obstacle  to  development  is  the  caking 
property  of  the  “  impurities,"  but  in  recent  years 
this  difficulty  has  been  overcome  by  means  of  a  pro¬ 
cess  in  which  caustic  soda  .is  used  to  raise  the  /)H  to 
10  or  more;  this  converts  most  of  the  calcium  and 
magnesium  salts  present  into  the  hydroxides  and 
injection  with  carbon  dioxide  then  precipitates  these 
elements  as  their  carbonates.  Evaporation  without 
filtration  gives  a  non-caking  salt  suitable  for  cattle. 
For  table  salt,  filtration,  and  also  chlorination  to 
remove  marine  organic  matter,  are  necessary  addi¬ 
tional  treatments. 

Some  10,000  lb.  of  this  form  of  non-caking  salt 
have  so  far  been  produced  at  Houston,  Texas,  about 
a  third  being  consumed  by  humans  and  two-thirds 
by  animals. 

The  project  is  unlikely  to  succeed  through  any 
price  advantages ;  the  production  of  salt  from  the  sea 
is  always  likely  to  cost  more  than  the  production  of 
purified  salt  from  brine  or  rock  salt.  Any  commer- 
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cial  future  it  may  possess  will  thus  dc|>end  upon  the 
public’s  willingness  to  pay  more  for  a  product  with 
proven  nutritional  claims.  Proof  on  a  controlled 
clinical  basis  must  therefore  precede  large  scale  pro¬ 
duction. 

L.eadett  hollies 

Ik  the  report  presented  by  the  Metallic  Contamina¬ 
tion  Sub-Committee  to  the  Food  Standards  Commit¬ 
tee  (Food  M.\NUF.\CTrRE,  27.  z,  1952)  it  was  pointed 
out  that  lead  was  a  cumulative  poison.  Complete 
elimination  of  lead  from  food  and  drink  is  not  im¬ 
mediately  possible,  but  at  the  time  of  presentation  of 
their  report,  the  Sub-Committee  aimed  at  limiting 
the  amounts  to  the  smallest  quantities  commercially 
practicable. 

One  item  which  did  not  receive  consideration  at 
that  time  was  the  ice  lollie ;  it  has  now’  been  reported 
(Confectionery  Journal,  93,  3,  1953)  that  more  than 
one  public  analyst  has  recently  had  reason  to  esti¬ 
mate  the  amount  of  lead  in  ice  lollies,  one  at  least 
with  alarming  results. 

Excessive  amounts  of  lead  were  found  and  traced 
to  the  use  of  soldered  moulds  in  which  the  lollie 
syrup  w'as  frozen.  Ordinary  solder  contains  varying 
proportions  of  lead  and  the  slightly  acid  lollie  syrup 
W'as  found  to  dissolve  out  appreciable  quantities  of 
lead  therefrom. 

In  view  of  the  work  already  undertaken  to  elimin¬ 
ate  this  cumulative  poison  from  other  foods  and 
drinks,  it  should  not  be  a  difficult  matter  for  immedi¬ 
ate  steps  to  be  taken  to  eliminate  this  hazard  from 
lollies  which  are  consumed  almost  exclusively  by 
children. 

Scurvy — A  Bicentenary 

Tw’o  identical  plaques  have  been  unveiled  in  the 
University  of  Edinburgh  and  at  the  headquarters  of 
one  of  California’s  biggest  citrus  fruit  organisations 
in  Los  Angeles  to  commemorate  the  200th  anniver¬ 
sary  of  the  publication  of  James  Lind’s  treatise  on 
scur\y  and  its  prevention. 

Long  before  vitamins  were  heard  of,  Lind  showed 
that  scur\  y  at  sea  could  be  prevented  if  the  diet  regu¬ 
larly  contained  citrus  fruit.  However,  it  is  not  correct 
to  say  that  Lind  first  discovered  this.  Claims  that 
citrus  fruit  prevented  scurvy  had  been  made  from 
time  to  time  for  at  least  two  centuries  before  Lind — 
by  Cartier,  Hawkins,  Lancaster,  and  others.  Lind’s 
great  contribution  was  in  proving  the  fact.  He 
carried  out  careful  clinical  tests  the  results  of  which 
soon  achieved  wide  acceptance. 

The  vitamin  C  deficiency  disease,  scurvy,  gradu¬ 
ally  ceased  to  be  a  major  j)eril  of  the  seas.  When 
da  Gama  sailed  round  the  Cape  in  1498  100  men  out 
of  160  died  from  scurvy.  By  1772,  only  19  years 
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after  Lind’s  work.  Captain  Cook’s  voyage  round  the 
world  was  safely  accomplished  thanks  to  the  use  of 
citrus  juice,  and  it  was  for  his  account  of  this,  and 
not  for  the  voyage  itself,  that  Cook  received  a  Royal 
Society  Medal. 

Lind’s  own  comments  on  his  scurvy  research  are 
worth  quoting :  ‘  ‘  Some  jiersons  cannot  be  brought 
to  believe  that  a  disease  so  fatal  and  dreadful  can  be 
prevented  or  cured  by  such  easy  means.  They  would 
have  more  faith  in  some  elaborate  composition  digni¬ 
fied  by  the  title  of  an  antiscorbutic  golden  elixir  or 
the  like,”  a  dictum  w'hich  may  apply  today. 

Wor</j,  Won/j,  ^^ords ! 

Both  food  and  drink  are  served  in  a  slim  pocket 
encyclopaedia  of  beer  published  from  the  house  of 
Whitbread.  ”  Word  for  Word,”  as  is  its  title,  cer¬ 
tainly  justifies  the  claim  to  present  many  turns  of 
phrase  enriching  our  language,  words  used  “on 
both  sides  of  the  bar.”  Within  the  space  of  about  40 
pages,  many  instructive  points  are  included,  such  as 
a  reference  to  V'^erticillium  Wilt,  a  disease  which  had 
long  attacked  strawberries  and  tomatoes,  and  then 
suddenly  turned  its  attention  just  15  years  ago  to 
hops.  Those  new  even  to  the  most  bucolic  may  be 
definitions  of  Lambswool,  a  spiced  ale  with  roasted 
apples  beaten  in ;  of  Bragget,  a  spiced  concoction  of 
fermented  honey;  of  Buttered  Beer,  with  yolk  of 
egg  and  butter  as  ingredients;  and  of  Scurvy  Grass 
Ale,  an  interesting  inclusion  on  the  200th  anniversary 
of  Lind’s  “Treatise  on  Scurvy.” 

Humour,  intentional  or  otherwise,  is  in  plentiful 
supply  in  this  beautifully  printed  aperitif.  If  the 
reader  wants  to  be  reminded  of  Dog’s  Nose  and 
Wallop,  of  Mother-in-Law  (“stout  and  bitter”!), 
of  “  Bar  Parlour  ”  as  the  “  inner  sanctum  for  regu¬ 
lars,”  of  closing  time  defined  as  “  a  sad  occasion,” 
or  of  “  dart  elbow  ”  apparently  as  painful  as  tennis 
ellxjw,  then  here  is  his  literary  treat. 

“Binge”  and  “binder”  find  a  place  here,  as 
does  ‘  ‘  buffet  car  ’  ’  laconically  defined  as  “  a  means 
of  obtaining  beer  on  a  railway  journey.”  There  is 
“thirst  ”  which  is  regarded  as  “  a  suffering  enjoyed 
by  beer  drinkers,”  and  “last  orders,  please!”  re¬ 
garded  as  a  “  doleful  sound.” 

Occasionally,  the  authors  of  this  feu  d’ esprit  slip 
a  little,  as  in  the  case  of  an  incorrect  definition  of 
“  dextrose,”  or  in  an  unintentional  reference  to  beer 
as  “  the  traditional  drink  of  this  tight  little  island  ” 
— without  any  definition  of  “tight”!  Yet  it  all 
makes  fascinating  reading,  a  browsing  which  is.  re¬ 
warded  by  reminders  of  old  academic  beers  like 
Chancellor  and  the  Archdeacon  brewed  at  Merton 
College,  Oxford;  of  Pope  and  ('ardinal  of  ecclesi¬ 
astical  flavour;  or  of  Butler's  Ale,  s])iced  and  tinc¬ 
tured,  claimed  by  Dr.  Butler  to  cure  many  ills. 
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The  blowers  and  refrigeration  plant  are  housed  in  the  building  on  the  right;  on  the  left  is  the  office  and  laboratory  block. 


A  recent  project  carried  out  by  the  Standard  Development  Co.,  Ltd.  is  the  design,  engineering, 
and  construction  of  the  new  factory  of  The  Standard  Yeast  Co.,  Ltd.  at  Dovercourt.  Essex, 
which  has  now  been  in  operation  for  just  over  a  year.  It  produces  from  five  to  ten  thousand  tons 
of  bakers’  yeast  per  year,  and  in  addition  has  a  considerable  output  of  desiccated  bakers’  yeast 
mainly  for  export. 


^HE  items  of  outstanding  in- 
terest  to  the  chemical  and  food 
industries  in  one  of  the  most  ad¬ 
vanced  yeast  factories  in  the  world 
are  the  following ; 

I.  The  maximum  use  of  con¬ 
tinuous  processes,  including  solu¬ 
tion  and  sterilisation  of  molasses, 


dehydration  of  the  yeast  cream  of  chemicals  and  anti-froth  fat, 
after  separation,  and  preparation  etc.,  are  fully  automatic, 
of  chemicals.  3.  Advantage  is  taken  of  archi- 

2.  The  use  of  instrumentation  tectural  design  and  site  features  to 
and  automatic  control  throughout  rationalise  production  and  mini- 
the  plant.  This  feature  is  especi-  mise  handling.  For  example,  use 
ally  prominent  in  the  fermentation  is  made  of  the  natural  slope  of  the 
stage,  where  />H  control,  dosage  site  to  place  storage  tanks  directly 


On  the  right  Is  the  fer¬ 
mentation  plant  control 
room.  The  fermenta¬ 
tion  vessels  are  placed 
outside  the  plant  build¬ 
ings  with  only  the  top 
of  each  vessel  protrud¬ 
ing  Into  the  control 
room. 
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Above:  Control  room  for  the  fermentation  plant.  Each  vessel  has  its  own  control  panel  and  the  process  is  automatically  controlled 
throughout.  Below:  Part  of  the  blower  room  showing  a  high  speed  centrifugal  blower  in  the  foregroimd,  and  a  low  speed  positive 
displacement  blower  in  the  background. 
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underneath  the  buildings,  so  facili¬ 
tating  discharge  of  materials  from 
road  tankers  and  at  the  same  time 
permitting  maximum  accessibility. 
Another  interesting  feature  is  the 
location  of  the  fermentation  vessels 
outside  the  plant  buildings  except 
for  small  sections  of  the  tops  of  the 
vessels  which  protrude  into  the 
main  control  room.  In  this  way 
advantage  has  been  taken  of  the 
economy  of  outdoor  installation 
(widely  adopted  in  the  oil  indus¬ 
try)  and  of  easy  inspection  and 
other  advantages  of  more  conven¬ 
tional  indoor  installation. 

The  yeast  industry  has  always 
tended  to  rely  on  plant,  processes, 
and  techniques  derived  from  the 
older  distilling  and  brewing  indus¬ 
tries,  but  the  factory  of  The  Stand¬ 
ard  Yeast  Co.  may  be  described  as 
unique  in  that  it  is  up-to-date  in 
its  entire  conception  and  realisa- 
.tion. 

Description  of  the  Plant 

In  undertaking  the  whole  of  the 
planning,  design,  and  process 
supervision  of  this  new  yeast  fac¬ 
tory,  the  Standard  Development 
Co,  were  fortunate  in  not  being 
limited  by  existing  buildings,  and 


therefore  had  a  completely  free 
hand  on  the  drawing  board.  It 
was  possible  to  utilise  all  the  com¬ 
pany’s  experience  of  plant  con¬ 
struction,  process  control,  and  raw 
materials  to  the  best  advantage 
and,  to  some  extent,  to  break 
away  from  tradition  and  introduce 
plant  and  machinery  specially  de¬ 
signed  for  the  purpose. 

The  position  of  the  factory  is 
on  a  sloping  site  overlooking  the 
beautiful  Stour  estuary.  All 
materials  are  delivered  over  a 
weighbridge,  to  the  first  block  of 
buildings  situated  just  inside  the 
gate  at  the  highest  road  level.  The 
materials  are  passed  through  the 
plant  with  the  least  possible  hand¬ 
ling  and  the  finished  product  is 
loaded  into  refrigerated  vehicles  at 
the  opposite  end  of  the  factory. 

The  factory  buildings  consist  of 
two  production  blocks,  and  one 
block  for  laboratories  and  admini¬ 
stration.  Molasses,  the  main  raw 
material,  is  supplied  from  sugar 
factories  nearby,  and  all  water  re¬ 
quired  is  drawn  from  boreholes  on 
the  site.  Effluent  is  discharged 
into  the  sea  as  this  was  permitted 
by  the  authorities  and — with  pres¬ 
ent  construction  costs — is  more 
economical  than  treatment. 


As  the  factory  was  built  at  a 
time  when  there  were  considerable 
shortages  in  building  material  and 
labour,  internal  finishes  have  been 
kept  to  a  “utility”  level  and 
effort  concentrated  on  completely 
enclosed  plant,  eliminating  the 
need  for  tiled  surfaces,  etc. 

The  floor  area  in  the  case  of  the 
two  manufacturing  blocks  is  ap¬ 
proximately  40,000  sq.  ft.,  allow¬ 
ing  for  the  production  of  200  tons 
of  bakers’  yeast  per  week.  The 
site  allows  ample  scope  for  future 
development. 

Molasses  Processing 

Molasses,  from  various  sources, 
is  discharged  by  gravity  from  road 
tankers  into  a  number  of  tanks  in 
the  foundations  of  the  buildings. 
This  method  enables  different 
types  of  molasses  to  be  stored 
separately  and  also  allows  for  fre¬ 
quent  emptying  and  cleaning  of 
the  tanks. 

From  one  or  more  of  these  stor¬ 
age  tanks,  the  molasses  is  drawn 
directly  to  a  2^  h.p.  motor-driven 
proportioning  pump  which  mixes 
molasses  and  water  at  a  steady 
rate  of  one  to  two  tons  per  hour, 
day  and  night,  throughout  the 


In  the  centrifuge  room  the  yeeat  cream  la  aeperated  end  weahed. 
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Part  of  th«  packing  room,  showing  two  packing  machines  in  which  pressed  yeast  is  automatically  cut  and  wrapped  into  waxed  paper 
packets  weighing  1  lb.  each. 


week.  At  the  outlet  of  the  pro¬ 
portioning  pump,  the  solution  is 
sterilised  by  a  continuous  method, 
with  the  supply  line  from  the  pro¬ 
portioning  pump  to  the  clarifiers 
acting  as  sterilising  vessels.  After 
clarification;  the  molasses  solution 
is  passed  through  control  instru¬ 
ments  by  which  it  is  automatically 
adjusted  to  a  pre-set  sugar  concen¬ 
tration.  The  solution  then  flows 
to  feed  tanks  over  the  fermenta¬ 
tion  vessels. 

The  whole  process  of  pumping 
from  the  storage  tanks  and  supply¬ 
ing  the  sterile  molasses  solution  to 
the  fermentation  vessels  is  con¬ 
tinuous  and  requires  no  super¬ 
vision,  except  for  the  clarification 
process.  The  speed  of  the  propor¬ 
tioning  pumps  and  the  rate  of 
sterilisation  is  automatically  con¬ 
trolled  and  synchronised  with  the 
flow  to  the  fermentation  vessels. 

Chemical  Handling 

Solid  chemicals,  such  as  am¬ 
monium  sulphate,  magnesium  sul¬ 
phate,  and  diammonium  sulphate, 
used  in  the  process  are  passed 
direct  from  delivery'  vehicles  by 
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means  of  a  sack  elevator  to  chemi¬ 
cal  stores  at  the  top  of  the  build¬ 
ing.  Liquid  chemicals,  such  as 
ammonia  liquor,  sulphuric  acid, 
and  anti-froth  oil,  are  discharged 
from  road  tankers  to  bulk  storage 
tanks  under  the  roadway. 

From  the  top  floor,  ammonium 
sulphate  crystals  are  dissolved  in  a 
continuous  flow  of  water  and  auto¬ 
matically  adjusted  to  a  pre-set 
gravity,  the  rate  of  flow  being 
adjusted  to  fulfil  process  require¬ 
ments. 

Fermentation 

The  molasses  and  chemical  solu¬ 
tions  flow  through  measuring  de¬ 
vices  to  the  lo  fermentation  vessels 
from  small  buffer  tanks  situated 
above  them.  The  rate  of  flow  is 
pre-calculated  and  stamped  on  a 
steel  tape,  which  operates  the  flow 
regulators. 

The  stainless  steel  fermentation 
vessels  are  cooled  by  means  of 
water  jackets,  thus  leaving  the  in¬ 
terior  of  the  vessels  completely 
free  from  obstructions,  except  for 
the  aeration  pipes  at  the  bottom. 
The  aeration  devices  and  bottoms 


are  of  a  special  design  (Patents 
applied  for)  which  enables  easy 
cleaning  and  allows  the  introduc¬ 
tion,  through  the  bottom,  of  a 
high-pressure  rotating  spray  (Pa¬ 
tents  applied  for).  By  this  means, 
it  is  possible  to  clean  the  fermenta¬ 
tion  vessel  in  a  very  short  time 
and  without  the  need  for  men  to 
enter  it. 

The  air  supply  is  introduced 
through  the  bottom  of  the  fermen¬ 
tation  vessels  and  is  controlled  by 
a  simple  type  of  valve  with  remote 
finger-tip  control  (Patents  applied 
for). 

Process  Control 

Each  fermentation  vessel  has  its 
own  instrument  panel  containing 
essential  instruments,  such  as 
liquid  dip  gauges,  air  and  tem¬ 
perature  recorders,  thermostatic 
cooling  water  controllers,  sample 
devices,  controllers,  automatic 
anti-froth  oil  controllers,  and  flow 
controllers  for  molasses  and  chemi¬ 
cals.  This  room  also  contains 
panels  with  indicator  lights  tor 
plant  in  other  parts  of  the  build¬ 
ings.  In  the  control  room  two  men 
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exercise  complete  control  of  the 
process  throughout  the  factor\\ 

Fermentations  are  set  day  and 
night  according  to  a  rigid  pro¬ 
gramme,  in  such  a  way  that  power 
and  steam  loads  are  kept  at  a 
nearly  steady  level  and,  since  all 
plant  is  run  continuously,  it  is 
utilised  to  the  maximum. 

Separation  and  Storage 

After  fermentation,  the  contents 
of  the  vessels  are  pump)ed  to 
totally  enclosed  separators  where 
separation  and  washing  of  the 
yeast  cream  take  place.  One 
batch  follows  immediately  after 
the  other,  so  that  the  separators 
are  run  continuously  throughout 
the  week.  The  separator  attend¬ 
ant  also  supervises  the  high-speed 
centrifugal  molasses  clarifiers 
placed  in  the  same  room. 

The  yeast  concentrate  is  dis- 
charged  from  the  separators 
through  plate  coolers  which  re¬ 
duce  the  temperature  to  just 
above  freezing  point.  The  cold 
“cream”  is  then  temporarily 
stored  in  insulated  stainless  steel 
vessels;  these,  like  the  fermenta¬ 
tion  vessels,  are  placed  in  the 
open. 

Yeast  Pressing  and  Packing 

To  meet  various  circumstances 
and  demands,  two  types  of  filter 
are  installed — continuous  vacuum 
filters  and  the  traditional  type  of 
high  pressure  plate  and  frame 
presses. 

From  the  filter  plant,  the  yeast 
passes  through 
automatic  form¬ 
ing,  cutting,  and 
wrapping  ma¬ 
chines,  from  which 
one-pound  blocks 
are  packed  in  car¬ 
tons,  28  to  each, 
and  passed  through 
a  continuous  seal- 
ing  machine, 
thence  by  means 
of  conveyors  to  the 
cold  store  for  load¬ 
ing  into  refriger¬ 
ated  vehicles. 

Mobile  cold  itores  out¬ 
side  the  packing  sec¬ 
tion. 


Steam,  Air,  and  Water  Supplies 

As  electric  power  is  purchased 
from  the  British  Electricity  Au¬ 
thority,  steam  is  used  only  in  rela¬ 
tively  small  quantities  for  heating 
water  and  for  the  steam  sterilising 
of  plant  where  other  sterilising 
methods  are  not  in  use. 

The  boilers  are  oil  fired  and 
completely  automatic  in  operation, 
so  that  no  regular  attendance  is  re¬ 
quired. 

About  15,000  cu.  ft.  of  air  per 
minute  is  used  in  the  plant.  So  as 
to  take  the  fullest  advantage  of  the 
features  of  both  high-speed  turbo¬ 
blowers  and  low-speed  positive 
displacement  blowers,  both  types 
are  installed.  The  blowers  are 
driven  by  300  h.p.  electric  motors, 
including  both  variable  and  con¬ 
stant  speed  types. 

Power  correction  equipment  for 
the  smaller  motors  throughout  the 
works  enables  the  total  load  power 
factor  to  be  maintained  at  unity. 

Water  is  pumped  continuously 
from  one  or  more  boreholes  on  the 
site  and  is  first  used  for  cooling 
purposes,  and  then  re-used  as  pro¬ 
cess  water  for  dissolving  molasses 
and  chemicals.  Hot  water  is  partly 
obtained  from  the  air  coolers. 

The  plant  has  laboratories  for 
biological  work,  baking  tests, 
routine  control,  and  development 
work.  The  most  up-to-date  labora¬ 
tory  equipment  has  been  installed 
throughout. 

The  factory  of  The  Standard 
Yeast  Co.  is  the  latest  and  most 
comprehensive  project  of  the 
Standard  Development  Co.,  whose 
activities  cover  several  different 


countries.  The  services  of  the 
company  have  been  found  especi¬ 
ally  useful  by  independent  produc¬ 
ing  companies ;  in  some  cases  com¬ 
plete  plants  have  been  modernised 
while  in  others  new  methods  have 
been  introduced.  In  this  way, 
medium  sized  firms  have  been  able 
to  keep  in  the  forefront  of  techni¬ 
cal  progress  and  have  been  en¬ 
abled  to  hold  their  own  in  compe¬ 
tition  with  larger  combines  which 
tend  to  dominate  the  market. 

These  services  to  producing 
companies  abroad  in  the  field  of 
yeast  production  represent  a  new 
development  in  British  enterprise. 

SUPPLIERS  OF  EQUIPMENT 

Instruments:  Geo.  Kent  Ltd.:  Negretti 
and  Zambra:  Bristol’s  Instrument  Co.; 
Fielden  (Electronics):  G.  H.  Zeal  Ltd.: 
Londex  Ltd.;  Drayton  Regulator  and 
Instrument  Co.;  Elcontrol  Ltd. 

Air  blowers:  Reavell  and  Co.;  W.  C. 
Holmes  and  Co. 

Electric  motors  and  other  equipment  for 
blowers:  Laurence  Scott  and  Electro¬ 
motors  Ltd. 

Standard  type  of  pumps:  A.P.V.  Co. 
Separators  and  molasses  clarifiers:  Alfa- 
Laval  Co. 

Packing  machines:  Aktiebolaget  S.J.A.; 

Brecknell.  Munro  and  Rogers. 

Carton  sealing  machine:  Rose  Bros. 

(Gainsborough). 

Boiler  plant :  Cochran  and  Co. 

.\utomatic  oil  firing  equipment :  Com¬ 
bustions  Ltd. 

Chlorination  plant:  Wallace  and  Tier  nan. 
Ltd. 

Drying  louvre  for  yeast:  L.  .-1.  Mitchell, 
Ltd. 

Transparent  l>ags,  "Vac  Pac  ” :  E.  S. 

and  .4.  Robinson,  Ltd. 

Heavy  pipework  installations:  Freeman 
Heating  Co. 

Electrical  installations:  Carlin  Engineer¬ 
ing  Co. 

Insulation:  Onazote  Insulation  Co.: 

.Apex  Insulation  Co. 

Transformers  and  switchgear:  English 
Electric  Co. 
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The  Analysis  of  Food  and  Drugs 


With  the  publication  of  the 
seventh  edition,*  an  old  friend  has 
reached  yet  another  milestone  on 
its  journey,  once  more  in  the  cap¬ 
able  hands  of  the  Deputy  Govern¬ 
ment  Chemist,  Dr.  J.  R.  Nicholls. 
There  can  be  no  other  laboratory 
in  Britain  and  probably  in  the 
world  where  such  a  host  of  prob¬ 
lems  connected  with  food  and 
drugs  is  encountered ;  thus  the 
title  of  a  book  of  some  516  pages 
seems  to  be  almost  too  modest. 
The  composition  and  analysis  of 
foods  cover  some  438  pages,  and 
there  is  probably  no  book  on  the 
subject  which  is  so  generally  com¬ 
prehensive  and  practical.  Other 
volumes  may  be  better  ‘  ‘  cookery 
bt)oks,”  but  they  omit  the  relevant 
references  to  the  literature,  while 
others  again  may  try  to  cover  both 
the  practical  aspect  and  references 
to  literature,  but  are  generally  not 
so  accurate  and  require  far  more 
space  for  the  same  amount  of  in¬ 
formation. 

Dr.  Nicholls  has  changed  the 
layout  of  the  volume  a  little  this 
time,  devoting  the  first  54  pages  to 
the  general  problem  of  methods 
of  analysis  for  different  constitu¬ 
ents  of  foods.  The  order  of  indi¬ 
vidual  groups  of  foods  which  fol¬ 
low  is  on  much  the  same  lines  as 
previously,  except  that  the  various 
types  of  food  are  now  grou|H‘d  to¬ 
gether  in  ('onvenient  chapters; 
previous  editions  consisted  of  a 
series  of  monographs,  larger  ones 
on  important  foods,  such  as  the 
sugars,  and  smaller  ones  following 
on  allied  subjects,  such  as,  in  this 
i Instance,  sugar  products,  honey, 
jams,  and  jellies.  Naturally  these 
commodities  are  still  placed  to¬ 
gether,  but  they  are  now  grouped 
in  one  chapter  devoted  to  sugar 
and  sugar  products. 

Although  the  information  given 
is  condensed  and  the  volume  ex¬ 
pressly  disclaims  any  pretensions 
to  be  a  cram-b(K>k  for  examina¬ 
tions,  it  is  remarkable  how  much 
the  author  manages  to  cr>mpress 
jnto  a  small  space.  In  one  small 
pige  of  fresh  matter  he  introduces 

*  Aids  to  the  Analvsis  of  Food  and 
Drugs.  By  J.  R  Nicholls,  C.B.E..  D.Sc., 
I'.R.I.t'.  Seventh  Edition.  Pp.  5164-vii. 
Bailliere,  Tindall  and  Cox.  Price  12s.  6d. 


the  reader  to  bread  softeners,  such 
as  glyceryl  monostearate,  oxy- 
ethylene  stearate,  sorbitol  stear¬ 
ate,  and  mannitol  stearate;  to 
shortenings  such  as  lecithin,  the 
mono-  and  di-glycerides,  and 
acetylated  tartaric  acid;  anti¬ 
staling  agents,  such  as  the  fatty 
acid  esters  of  sorbitol,  the  com¬ 
pounds  of  tho.se  esters  with  ethy¬ 
lene  oxide,  and  polyethylene  stear¬ 
ate;  and  the  anti-spoilage  agents 
.sodium  or  calcium  propionate,  and 
.sodium  diacetate. 

Practically  every  page  carries 
one  or  more  references  to  papers 
which  have  appeared  in  the  Ana¬ 
lyst  or  the  Journal  of  the  Associa¬ 
tion  of  Official  Agricultural  Chem¬ 
ists,  as  well  as  to  other  journals 
and,  while  the  methods  of  analysis 
are  all  that  one  could  wish  them  to 
be,  the  data  regarding  the  com¬ 
position  of  different  foods  are 
generally  taken  from  early  num¬ 
bers  of  the  journals  owing  to  the 
modem  method  of  omitting  this 
information  in  large  numbers  of 
tables.  Consequently,  the  ques- 


The  Jubilee  Celebrations  of  Long 
Ashton  Research  Station  took 
place  on  July  22  and  23,  the  first 
date  coinciding  with  the  publica¬ 
tion  of  an  imjxirtant  book*  com¬ 
memorating  the  work  of  the  Sta¬ 
tion  since  its  foundation  in  1903. 

The  origin  and  development  of 
the  Station  are  described  by  its 
present  and  past  Directors,  Prof. 
T.  W’allace  and  Prof.  B.  T.  P. 
Barker.  Other  members  and 
former  members  of  staff,  including 
Dr.  T.  Swarbrick,  Dr.  V.  L.  S. 
Charley,  Dr.  D.  A.  Osmond,  Dr. 
H.  C,.  *H.  Kearns,  R.  VV.  Marsh, 
Dr.  A.  Pollard,  G.  T.  Spinks,  and 
Miss  B.  A.  Crang,  review  the 
scientific  work,  from  1903  to 
1953,  on  cider  making,  fruit  grow¬ 
ing,  pathology  of  fruit  trees,  and 
fruit  processing — subjects  to  which 
Long  Ashton  has  made  substantial 
contributions. 

*  Science  and  Fruit.  Edited  by  T. 
Wallace.  C.B.E..  F.R.S.,  and  R.  W. 


tion  arises:  can  the  results,  which 
are  obtained  by  modern  methods 
of  manufacture  and  by  improved 
methods  of  analysis  properly  be 
compared  with  the  information  re¬ 
garding  composition?  As  an  ex¬ 
ample,  one  would  refer  to  the 
methods  of  Edwards  and  co¬ 
workers  for  the  analysis  of  coffee 
extracts  published  in  the  Analyst 
in  1937  and  1941,  whereas  one  is 
referred  to  tables  showing  figures 
obtained  by  Moor  and  Priest  and 
published  in  the  Analyst  in  1899. 
Other  instances  could  be  men¬ 
tioned.  One  cannot  blame  the 
author,  but  one  doubts  whether 
our  modern  system  of  failing  to 
publish  masses  of  tables  showing 
the  comfX)sition  of  different  foods 
is  an  entirely  wise  one. 

With  regard  to  drugs,  the  author 
has  compressed  into  38  small  pages 
a  considerable  amount  of  informa¬ 
tion  about  their  analysis.  He  has 
probably  retained  this  section  in 
order  not  to  depart  from  the  tradi¬ 
tion  associated  with  the  work. 

This  volume  is  one  of  those 
which  no  food  analyst  can  afford 
to  be  without. — T.  McL. 


Paf)ers  by  Drs.  J.  T.  Martin, 
L.  C.  Luckwill,  D.  Woodcock, 
E.  J.  Hewitt,  I).  J.  1).  Nicholas, 
and  others  summarise  the  present 
state  of  knowledge  of  subjects  that 
have  been  studied  more  recently 
at  the  Station;  for  example,  plant 
growth  substances,  plant  micro¬ 
nutrients,  and  the  newer  insecti¬ 
cides  and  fungicides.  Together, 
the  two  series  comprise  a  history 
of  the  progress  of  research  in 
the  production  and  use  of  fruit 
crops. 

Included  in  the  volume  is  Lord 
Rothschild's  Jubilee  Lecture  on 
agricultural  research  in  1953,  thus 
linking  the  record  of  the  achieve¬ 
ments  of  a  single  Station  to  a 
survey  of  aspects  of  the  national 
research  organisation  within  which 
the  Long  Ashton  Station  now 
operates. 

The  Foreword  is  contributed  by 
the  Rt.  Hon.  Sir  Winston  S. 
Churchill,  K.G.,.O.M.,  P.C., 
C.H.,  M.P.,  Chancellor  of  the 
University  of  Bristol. 


Marsh,  M..\.  Pp.  j(>8 -t- xiii.  i  mversity 
of  Bristol.  Price  30s.  net. 
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The  Psychology  of  Appetite 

The  act  of  eating  results  from  the'desire  to  satisfy  an  internal  instinct,  known  as  hunger,  by 
supplying  an  external  object,  in  the  form  of  food.  Appetite,  or  the  desire  to  eat,  may  therefore 
be  considered  as  a  product  of  internal  and  external  factors.  In  a  starving  man  the  internal 
stimulus  will  usually  predominate,  and  any  form  of  food  will  be  willingly  accepted  to  fill  an 
empty  stomach.  A  greedy  young  boy,  on  the  other  hand,  may  eat  far  beyond  his  normal  capa¬ 
city  if  he  is  given  the  external  stimulus  of  attractive  cakes  and  pastries.  Between  these  two 
extremes  the  appetite  may  be  influenced  by  all  sorts  of  variations  both  in  the  food  and  in  the 
consumer.  A  conference  on  “  The  Psychology  of  Eating,”  held  at  Aberdeen  by  the  Scottish 
Branch  of  the  Nutrition  Society,  with  Prof.  Rex  Knight  as  chairman,  was  concerned  mainly  with 
the  internal  factors  which  affect  the  appetite. 


Modern  psychology,  accord¬ 
ing  to  Prof.  Knight,  depends 
no  longer  upon  the  collection  of 
anecdotes  relating  to  individual 
case  histories,  but  rests  on  the  surer 
ground  of  controlled  observations 
and  experiments.  The  import¬ 
ance  of  the  unconscious  workings 
of  the  mind  has  been  realised. 
Moreover,  just  as  the  material  en¬ 
vironment  affects  the  development 
and  physique  of  the  body,  so  also 
have  sociological  factors  been 
shown  to  affect  the  development  of 
the  mind. 

In  moulding  a  complete  person¬ 
ality  the  social  background  not 
only  influences  heroic  qualities, 
such  as  initiative  and  leadership, 
but  also  more  mundane  attributes, 
such  as  food  habits  and  the  men¬ 
tal  attitude  towards  food.  Much 
may  be  deduced  as  to  the  morale 
of  industrial  workers  by  their 
comments  on  the  work’s  canteen, 
the  final  topic  left  for  grousing 
about  in  the  absence  of  more  seri¬ 
ous  complaints. 

An  important  problem,  await¬ 
ing  further  investigation,  is  the 
degree  to  which  concrete  physio¬ 
logical  defects,  such  as  gastric 
ulceration,  can  result  from  prim¬ 
ary  mental  disturbances,  such  as 
worry. 

Food  Fads 

Prof.  W.  M.  Millar  listed  appe¬ 
tite,  hunger,  taste,  smell,  sucking, 
chewing,  biting,  salivation,  diges¬ 
tion,  and  elimination  as  the  com¬ 
ponent  phases  of  the  complex  ali¬ 
mentary  process.  Interruptions 
in  the  intricate  sequence  of  these 
phases  could  be  caused  not  only 
by  physical  factors,  such  as  defi¬ 
ciency  of  vitamins,  but  also  by 
almost  all  psychiatric  abnormali¬ 


ties.  Even  mentally  normal  per¬ 
sons,  moreover,  may  develop  food 
fads  which  can  be  explained  not 
by  dislike  of  the  taste  of  a  par¬ 
ticular  food,  but  by  its  inner  sig¬ 
nificance  in  terms  of  emotion  and 
symbolism.  Life  situations,  emo¬ 
tions,  and  personality  structure 
are  casually  related  to  many  ali¬ 
mentary  disorders. 

In  both  children  and  adults  the 
variety  of  the  fads  which  may  be 
developed  is  remarkable.  Some¬ 
times  the  abstention  may  even  de¬ 
velop  into  a  way  of  life,  such 
as  vegetarianism.  Prof.  Millar 
would  doubtless  agree  that  we 
may  go  further  and  take  note  of 
psychological  and  moral  factors  in 
determining  the  dietary’  habits  of 
whole  races  and  nations.  Thus 
Jews  and  Mohammedans  will  not 
eat  pork,  while  Hindoos  regard  the 
cow  as  an  object  of  veneration 
rather  than  as  a  source  of  meat.. 
Milk  and  meat,  although  both 
allowed  separately,  must  not  be 
eaten  together  by  strict  Jews. 

Psychosomatic  Reactions 

Investigations  from  a  rather 
different  angle  have  suggested  that 
appetite,  and  other  bodily  func¬ 
tions,  may  be  influenced  by  men¬ 
tal  activity.  Thus  patients  in 
catatonic  states  refuse  all  food, 
and  require  tube  feeding  to  keep 
them  alive.  Their  mouths  are 
kept  tightly  shut,  with  a  persistent 
pursing  of  the  lips  known  as 
schnauzekrampf . 

Schizophrenic  patients  some¬ 
times  have  a  depraved  appetite 
for  faeces,  or  for  indigestible  ob¬ 
jects  such  as  nails  and  stones.  It 
is  common  knowledge,  moreover, 
that  a  severe  mental  shock  in  a 
sane  person  may  sometimes  not 
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only  check  appetite  but  also  cause 
nausea  or  even  vomiting. 

Psychiatrists  now  consider  that 
this  kind  of  relation  between  the 
mind  and  the  body  may  also  ex¬ 
tend  to  cover  less  severe  mental 
stresses,  such  as  worry.  Appar¬ 
ently  the  mental  stimuli  which 
would  otherwise  distress  the  brain 
have  their  effect  transferred  to  the 
network  of  systems  which  controls 
the  unconscious  workings  of  the 
various  other  organs  of  the  body. 
In  effect,  we  brush  some  unpleas¬ 
ant  fact  from  the  front  of  our 
mind,  and  find  later  that  we  can¬ 
not  eat  our  dinner. 

A  direct  study  of  the  effect  of 
mental  stimuli  on  the  digestive 
system  was  made  possible  to  doc¬ 
tors  who,  over  a  number  of  years, 
were  able  to  inspect  the  lining  of 
a  patient’s  stomach  through  a 
fistula.  Mental  strain  was  found 
to  cause  changes  in  the  secretion 
of  acid  and  digestive  juice,  in  the 
movements  of  the  stomach  wall, 
and  in  its  blood  supplies.  The 
reality  of  psychosomatic  influ¬ 
ences  cannot  therefore  be  doubted, 
although  the  importance  of  their 
influence  on  bodily  health  is 
somewhat  less  certain. 

Peptic  L'lceration 

The  most  intensive  research  to 
link  mental  stress,  and  particu¬ 
larly  worry,  with  bodily  injury 
has  been  directed  towards  the 
causes  underlying  the  develop¬ 
ment  of  peptic  ulcers.  Prof. 
C.  F.  VV.  Illingworth  explained 
that  these  ulcers  must  be  produced 
either  (i)  by  the  stomach  secreting 
acids  and  enzymes  in  greater 
amounts  than  are  required  for  the 
normal  processes  of  digestion  or 
(2)  by  the  walls  of  the  stomach  and 
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duodenum  losing  their  natural  de¬ 
gree  of  resistance  to  their  own 
juices.  It  is  quite  possible  that 
injury'  may  result  from  both  these 
causes.  With  the  evidence  that 
mental  factors  can  affect  the  secre¬ 
tion  of  the  digestive  juices  there 
might  seem  a  clear  case  for  associ¬ 
ating  worry  with  ulcers. 

Many  people  seem  able  to 
woriys  however,  without  being 
afflicted  with  ulcers.  It  must  be 
inferred,  therefore,  that  there  are 
wide  variations  either  in  the 
strength  of  the  digestive  organs  in 
different  individuals  or  in  the  men¬ 
tal  processes  which  are  covered  by 
the  general  description  “worry.” 

Attempts  have  been  made,  in 
the  first  place,  to  find  out  whether 
the  onset  of  ulcers  usually  follows 
after  some  severe  mental  ordeal. 
Thus  in  London  the  incidence  of 
ulcers  was  found  to  be  increased 
soon  after  a  period  of  heavy  air 
raids,  but  the  value  of  this  clue 
was  lessened  when  air  raids  in 
Scotland  were  followed  by  a  re¬ 
duced  incidence  of  ulcers ! 

Secondly,  attention  has  been 
given  to  the  personality  and 
family  background  of  the  patient 
rather  than  to  his  emotional 
shocks.  Some  experts  have 
claimed  that  those  who  are  most 
liable  to  ulceration  have  been 
born  of  old  parents,  have  been  the 
younger  children  in  their  families, 
or  have  large  numbers  of  brothers. 
Their  difficulty  in  “  keeping  their 
end  up '  ’  under  these  alleged 
handicaps  is  supposed  to  cause 
chronic  psychosomatic  disturb¬ 
ances,  and  so  reduces  their  powers 
of  resistance  towards  ulcers.  Much 
more  research  will  be  required, 
however,  before  any  of  the  theories 
relating  ulceration  with  the  mental 
processes  can  be  accepted  with 
confidence. 

Influence  of  the  Hypothalmus 

Dr.  C.  G.  Kennedy  dealt  mainly 
with  the  mechanisms  which  check 
appetite  when  a  point  of  satiety 
has  been  reached.  Experiments 
with  rats  hav^e  shown  that  more  is 
involved  than  a  feeling  of  tight¬ 
ness  in  the  abdomen.  If  rats  are 
given  one  part  of  a  nutritious  pow¬ 
dered  diet  mixed  up  with  three 
parts  of  indigestible  fuller’s  earth 
they  will  eat  four  times  their  nor¬ 


mal  bulk  of  food.  Therefore  cal¬ 
ories,  rather  than  bulk,  seem  to  be 
the  deciding  factor.  The  instinct 
which  tells  when  sufficient  calories 
have  been  taken  appears  to 
originate  from  the  hypothalamus, 
which  is  a  small,  rather  ill-defined 
region  at  the  base  of  the  brain 
situated  near  the  pituitary  gland. 

When  the  hypothalamus  in 
animals  is  subjected  to  experi¬ 
mental  damage,  a  state  of  hyper- 
phagia,  or  over  eating,  is  usually 
induced.  The  appetite  is  only 
checked  after  the  animal  has  be¬ 
come  grossly  obese.  In  rats,  this 
obesity  is  accompanied  by  a  sup¬ 
pression  of  the  instinctive  ability 
to  select  a  balanced  diet  when  a 
variety  of  foodstuffs  is  offered, 
and  starvation  follows  unless  a 
small  quantity  of  correctly  mixed 
diet  is  supplied.  After  a  few  days 
of  this  treatment  the  hyperphagia 
reappears,  until  terminated  by  a 
further  period  of  obesity.  By 
varying  the  position  of  the  injury' 
to  the  hypothalamus  appetite  may 
be  completely  abolished  rather 
than  freed  from  control.  The 
animal  then  inevitably  dies  from 
starvation. 

In  spite  of  the  importance  of  the 
hypothalamus,  it  is  clear  that  other 
mechanisms  are  also  concerned  in 
controlling  appetite.  Thus  the 
higher  mental  centres  can  ob¬ 
viously  exert  a  considerable  de¬ 
gree  of  control  over  the  primitiv'e 
urge  to  eat.  We  may  sometimes 
be  stopped  from  eating  not  by  the 
automatic  warnings  of  our  hypo¬ 
thalamus  but  by  conscious 
thoughts  as  to  the  effect  of  over¬ 
eating  on  our  waist  measurement. 

Anorexia  Nervosa 

The  condition  of  ‘  ‘  anorexia 
nervosa  ’ '  is  characterised  by  a 
loss  of  appetite,  combined  with  an 
abnormal  degree  of  physical  ac¬ 
tivity,  which  leads  to  extreme 
emaciation.  Young  women  who 
are  unhappy  or  anxious  over  their 
love  affairs  are  perhaps  the  most 
frequent  victims,  but  both .  sexes 
and  all  ages  may  be  affected.  Dr. 
C.  F.  Holland  pointed  out  that  in 
many  ways  the  abnormalities  in¬ 
volved  are  the  opposite  to  those 
seen  in  obesity,  but  that  they  can¬ 
not  be  considered  as  representing 
a  complete  antithesis  for  two 


reasons.  Firstly,  obesity  is  com¬ 
mon,  but  anorexia  nervosa  very 
rare.  Secondly,  fat  people  are 
usually  little  different  from  normal 
in  their  mental  health,  but  suf¬ 
ferers  from  anorexia  nerv'osa  are 
evidently  in  a  seriously  morbid 
mental  state. 

The  precise  way  in  which  the 
mental  abnormality  leads  eventu¬ 
ally  to  emaciation  has  still  to  be 
elucidated.  Some  specialists  think 
that  stresses  in  the  higher  centres  of 
the  brain  affect  the  hypothalamus, 
and  that  the  abnormal  behaviour 
of  the  hypothalamus  causes 
starvation,  which  in  turn  injures 
the  pituitary  gland.  Others  con¬ 
sider  that  the  hypothalamus  affects 
the  pituitary  gland  directly,  and 
not  by  causing  starvation. 

As  in  many  other  bodily  pro¬ 
cesses  we  have  still  fully  to  under¬ 
stand  the  exact  order  of  the  com¬ 
plicated  chain  of  events  which 
occurs  in  health  before  we  can 
locate  precisely  the  defects  which 
give  rise  to  disease.  The  best 
methods  for  the  treatment  of  anor¬ 
exia  nervosa  depend  on  skilled 
nursing,  the  provision  of  a  private 
room,  encouragement  to  eat,  a 
diet  which  provides  the  maximum 
number  of  calories  per  mouthful, 
and  psychiatric  attention  to  the 
source  of  the  mental  disorder. 

Smoking  and  the  Appetite 

According  to  Dr.  J.  M.  VV^alker 
it  is  a  familiar  and  well-recognised 
fact  that  when  middle-aged  people 
stop  smoking  they  rapidly  gain  in 
weight.  In  seeking  the  cause  of 
this  increase,  several  possibilities 
must  be  considered;  these  include 
a  decrease  in  the  basal  metabolic 
rate,  a  reduction  in  bodily  activity, 
an  increased  intake  of  food,  or  a 
better  absorption  of  nutrients  from 
the  intestines  without  any  varia¬ 
tion  in  the  amount  of  food  eaten. 

Smoking  is  known  to  increase 
the  metabolic  rate,  but  the  effect 
is  too  slight  and  transient  to  have 
any  significant  effect  in  depressing 
the  body  weight.  There  is  also  no 
evidence  that  it  increases  physical 
activity,  so  that  those  giving  it  up 
should  become  more  torpid.  The 
secretion  of  gastric  juices  in 
smokers  and  non-smokers  is  the 
same,  which  seems  to  rule  out  the 
possibility  that  non-smokers  are 
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better  able  to  digest  food.  We  are 
left  therefore  with  the  explanation 
that  the  non-smoker  eats  more 
food  than  the  smoker. 

It  is  possible  that  appetite  may 
be  lessened,  or  deflected  from  its 
normal  sources  of  satisfaction,  by 
the  mere  act  of  putting  something 
in  the  mouth,  even  if  it  is  only  the 
stem  of  a  pipe.  Many  other  fac¬ 
tors,  however,  are  probably  in¬ 
volved.  Smoking  probably  de¬ 
ranges  the  faculties  of  taste  and 
smell,  which  obviously  are  major 
factors  concerned  in  the  enjoy¬ 
ment  of  food.  It  is  possible,  more¬ 
over,  that  nicotine  may  have  a 
pharmacological  effect  in  depress¬ 
ing  appetite.  A  cigarette  is  often 
smoked  to  reduce  the  pangs  of 
hunger. 

Physiological  Effects  of  Smoking 

In  seeking  more  detailed  in¬ 
formation  on  the  effects  of  smok¬ 
ing  it  has  been  found  that  the 
movements  of  the  stomach  known 
as  ‘  ‘  hunger  contractions  ’  ’  are 
depressed  or  abolished.  Again  it 
is  possible  that  this  effect  may  be 
caused  by  stimulation  of  the  nerve 
endings  in  the  mouth.  Another 
suggestion  is  that  nicotine  is  ab¬ 
sorbed  during  smoking  and  has 
the  effect  of  liberating  adrenaline 
from  the  suprarenal  glands.  The 
action  of  this  hormone  in  inhibit¬ 
ing  gastric  movements  is  well 
established. 

Smoking  has  also  been  found  to 
cause  a  considerable  increase  in 
the  level  of  sugar  in  the  blood, 
which  falls  again  to  normal  with¬ 
in  30  minutes.  Another  theory  is 
that  tobacco  acts  directly  or  in¬ 
directly  on  the  brain,  with  the 
hypothalamus  as  its  main  target. 
It  is  known  that  benzedrine,  which 
has  profound  effects  on  the  men¬ 
tal  processes,  both  reduces  appe¬ 
tite  in  man  and  inhibits  gastric 
contractions  in  dogs.  It  seems 
quite  probable,  therefore,  that 
nicotine  may  also  act  upon  the 
brain. 

Water  Metabolism 

Another  well-established  obser¬ 
vation  is  that  cigarette  smoking 
inhibits  diuresis.  Intravenous  in¬ 
jections  of  nicotine  have  the  same 
action,  and  there  is  good  evidence 
that  the  effect  is  produced  by  the 


liberation  of  the  anti-diuretic  hor¬ 
mone  from  the  neurohypophysis. 
From  the  nutritional  point  of 
view,  however,  the  implications 
of  this  finding  are  uncertain.  A 
few  smokers  who  have  discon¬ 
tinued  the  habit  have  become 
aware  of  an  increased  excretion  of 
urine,  but  there  is  no  clear  evi¬ 
dence  that  an  increase  in  water 
metabolism  is  associated  with  the 
increased  consumption  of  food. 

The  use  of  tobacco  is  therefore 
of  interest  to  those  studying  the 
science  of  nutrition  in  at  least  two 
ways.  The  increase  in  body 
weight  is  obviously  of  practical 
importance,  although  not  clearly 
understood.  The  influence  on 
water  metabolism  has  been  clearly 
established  by  experimental 
methods,  but  is  of  doubtful  prac¬ 
tical  significance. 

The  Wider  Field 

As  already  mentioned,  the  Con¬ 
ference  dealt  with  the  inward  fac¬ 
tors  which  influence  the  instinct 
to  eat  food  rather  than  properties 
in  food  which  stimulate  this  in¬ 
stinct  from  outside.  A  restricted 
approach  to  the  problem  of  appe¬ 
tite  from  this  angle  led  inevitably 
to  the  realms  of  pathology  and 
psychiatrics,  and  to  the  neglect  of 
the  interplay  of  the  five  senses  in 
determining  the  reactions  of  the 
normal  individual  to  various  kinds 
of  food. 

Food  may  attract  the  eye  by  its 
shape,  colour,  arrangement,  and 
even  by  the  design  of  the  plate 
that  is  holding  it.  It  may  attract 
the  sense  of  smell  by  a  multitudin¬ 
ous  variety  of  odours.  The  ear 
may  respond  to  the  strains  of  an 
orchestra  playing  in  a  big  restau¬ 
rant,  or  to  more  homely  sounds 
such  as  the  crackling  of  a  frying 
pan  or  the  tinkle  of  tea  cups. 
Touch  plays  its  part  in  the  appre¬ 
ciation  of  foods  according  to 
whether  they  are  coarse  and 
brittle,  such  as  wheaten  biscuits, 
or  smooth  and  soft,  such  as  cus¬ 
tard  and  whipped  cream.  Finally 
comes  the  appeal  of  taste,  with 
once  again  a  multitude  of  different 
varieties  which  make  widely 
varied  appeals  to  different  indi¬ 
viduals. 

Superimposed  upon  these  simple 
attractions,  moreover,  food  may 


seem  desirable  or  undesirable  for 
all  sorts  of  more  complicated 
reasons.  Before  tasting  or  even 
seeing  the  food  we  may  be  in¬ 
trigued  by  the  idea  of  eating  Royal 
sturgeon,  and  disgusted  with  the 
prospect  of  eating  horse  or  don¬ 
key.  We  may  react  strongly  and 
not  entirely  from  scientific  motives 
to  small  accidents,  such  as  a  hair 
in  the  butter  dish  or  a  fly  in  the 
beer.  We  may  enjoy  the  associa¬ 
tion  of  certain  foods  with  special 
seasons,  such  as  turkey  at  Christ¬ 
mas  and  pancakes  on  Shrove 
Tuesday.  It  is  to  be  hoped  that 
in  the  not-too-distant  future  all 
these  fascinating  aspects  of  the 
phenomenon  of  appetite  will  be 
considered  as  an  appropriate  sub¬ 
ject  for  research  and  eventually 
for  another  Conference. 


Particle  Size  Measurement 

A  LITTLE  book,*  based  on  a  short 
course  of  public  lectures  by  Dr. 
H.  E.  Rose  of  the  Faculty  of  En¬ 
gineering  of  King’s  College,  Lon¬ 
don,  should  help  to  elucidate  some 
of  the  problems  encountered  in  the 
many  industries  in  which  the  size 
characteristics  of  fine  powders  are 
of  importance. 

The  author  indicates  that,  when 
preparing  the  material  for  the  four 
lectures  comprising  t\ie  book,  he 
had  kept  clearly  in  mind  the  prac¬ 
tical  applications  of  his  subject. 
In  consequence,  points  of  extreme 
theoretical  difficulty,  highly  ela¬ 
borate  techniques,  and  compli¬ 
cated  apparatus,  have  not  been 
treated  at  great  length,  but  the 
simpler  techniques  and  apparatus 
are  dealt  with  in  fairy  considerable 
detail,  sufficient  theory  being  in¬ 
cluded  to  form  a  firm  basis  for  the 
treatment  of  the  practical  aspects 
of  the  matters  under  considera¬ 
tion. 

•  The  Measurement  of  Particle  Size  in 
Very  Fine  Powders.  By  H.  E.  Rose, 
Ph.D.,  M.Sc.,  Pp.  127.  Con¬ 

stable  and  Company.  Price  gs. 


TO  AUTHORS 

Food  MA.vuFAcnntE  is  prepared 
to  consider  the  publication  of 
articles  on  the  subjects  covered. 
Books  on  food  would  also  be  con¬ 
sidered. 
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The  Bacteriology  of  Meat 

In  a  recent  address  to  the  Institute  of  Meat,  Dr.  M.  Ingram.  Senior  Principal  Scientific 
Officer,  Low  Temperature  Research  Station,  Cambridge,  known  for  his  work  carried  out 
during  the  war  in  connexion  with  rations  and  feeding,  and  for  his  researches  on  the  micro¬ 
biology  of  meat  and  curing  brines,  referred  to  a  long  list  of  micro-organisms  found  in  different 
kinds  of  meat;  they  consisted  of  bacteria,  moulds,  and  yeasts,  the  former  being  predominant. 
In  general,  higher  numbers  of  bacteria  were  found  on  processed  meat  and  lower  numbers  on 
what  he  called  **  straight "  meat,  indicating  how  greatly  these  numbers  were  influenced  by  the 
care  or  otherwise  with  which  the  meat  was  handled.  The  live  animal  was  able  to  fend  off  these 


organisms  in  a  way  not 
resistance  disappeared. 

IN  connexion  with  meat,  mi¬ 
crobes  could  be  considered  in 
two  ways.  Firstly,  there  were 
those  that  were  more  or  less  part 
of  the  meat,  and  secondly,  those 
which  came  from  outside  sources. 
When  an  animal  was  killed  there 
was,  within  the  body,  an  enor¬ 
mous  number  of  micro-organisms, 
mainly  bacteria,  situated  in  the  in¬ 
testines.  These  were  accustomed 
to  living  in  such  situation  and 
therefore  to  growing  at  the  temper¬ 
ature  of  the  animal’s  body,  and 
they  did  not  grow  very  well  at 
lower  temperature. 

P'rom  this,  it  was  not  difficult  to 
see  the  fundamental  reasons  for 
evisceration  and  the  cooling  of  the 
carcass.  It  happens,  by  chance, 
that  many  of  these  bacteria  have  a 
particular  staining  reaction  and 
this  generally  made  them  easily 
recognisable  under  the  microscope. 
It  would  be  clear  that  once  these 
intrinsic  organisms  were  estab¬ 
lished  in  the  Ixxly  of  the  animal  no 
amount  of  subsequent  hygiene 
would  remove  them.  Therefore, 
the  whole  practice  of  meat  produc¬ 
tion  must  be  aimed  to  avoid  such  a 
situation  arising. 

The  intejitine  could  be  removed 
virtually  intact,  but  for  some  time 
there  had  been  indications  that  the 
occurrence  of  these  organisms  in 
the  meat  depended  on  the  way  in 
which  the  animal  was  treated  be¬ 
fore  slaughter.  There  was  a  gcK)d 
deal  of  evidence  to  suggest  that  in 
fact  bacteria  could  get  through  the 
wall  of  the  gut  into  the  IxxIy,  and 
a  micro-j)hotograph  of  the  gut 
showed  no  evident  reason  why 
they  should  not  do  so.  If  an 
animal  were  considerably  ex¬ 
hausted  Ixdore  killing,  the  num- 
Ix'r  of  organisms  would  probably 
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yet  clearly  understood  but  soon  after  i 


increase  sharply,  and  there  had 
been  claims  that  a  heavy  meal 
would  have  the  same  effect;  this, 
however,  still  needed  confirma¬ 
tion. 

It  was  clear  that  in  the  live 
animal  there  was  a  regular  leakage 
of  organisms  into  the  body,  with 
which  it  was  normally  able  to 
cope;  but  this  leakage  could  be  ag¬ 
gravated,  and  care  should  be  taken 
to  avoid  this.  Animals  that  were 
exercised  before  slaughter  also 
tended  to  use  uj)  the  body  sugars 
and  this  in  turn  led  to  a  reduction 
in  the  amount  of  lactic  acid  avail¬ 
able  in  the  meat  after  death  to  re¬ 
tard  the  growth  of  the  microbes. 

Whalemeat  Research 

There  had  recently  been  a  most 
instructive  exjx*rience  in  this  con¬ 
nexion  in  relation  to  the  whale. 
The  whale’s  body  temperature  was 
about  the  same  as  that  of  other 
mammals,  but  the  period  required 
for  cooling  was  very  great.  This 
type  of  animal  was  not  usually 
killed  quickly,  neither  was  it 
stunned  before  killing,  and  fre¬ 
quently  death  was  brought  about 
by  drowning.  It  was  reasonable 
to  supjx)se,  therefore,  bearing  in 
mind  the  two  factors  of  excessive 
exercise  before  death  and  pro¬ 
longed  heat  retention  in  the  car¬ 
cass,  that  it  would  tend  to  contain 
very  large  numbers  of  organisms, 
and  research  has  shown  this  to  be 
the  case.  A  similar  thing  would 
happ<*n  in  meat  animals  if  they 
were  subjected  to  similar  treat¬ 
ment. 

Of  the  bacteria  coming  from  ex¬ 
ternal  sources,  the  group  intro¬ 
duced  by  the  killing  implement 
deserved  special  mention.  These 


was  killed  this  power  of 


were  employed  on  the  animal 
when  it  was  still  alive  and  some 
organisms  must  normally  be  in¬ 
troduced  at  the  same  time.  The 
number  so  introduced  was  likely 
to  be  greatly  increased  if  the  im¬ 
plements  were  left  lying  about 
where  they  could  become  contam¬ 
inated. 

It  was  often  difficult,  however, 
to  decide  whether  organisms  were 
introduced  in  this  way  or  whether 
they  were  already  present  in  the 
intestine,  and  in  the  past  few  years 
there  had  been  considerable  differ¬ 
ence  of  opinion  in  this  matter. 
Experiments,  in  which  distinc¬ 
tively  coloured  bacteria  were  in¬ 
troduced  by  a  sticking  knife,  have 
indicated  the  extent  to  which  this 
type  of  infection  could  take  place, 
and  subsequently  a  great  deal  of 
importance  has  been  attached  to 
this  type  of  infection.  Obviously, 
precautions  against  both  sources  of 
contamination  were  essential. 

Predominance  of  Soil  Bacteria 

.Most  of  the  extrinsic  bacteria 
came  from  the  soil  and  grew  at 
lower  temperatures.  They  were 
mainly  spread  from  the  hides  of 
animals,  so  that  an  unclean  animal 
introduced  into  an  abattoir  was  a 
likely  source  of  infection,  hence 
animals  were  now  washed  down 
before  entering  slaughterhouses. 

The  number  and  variety  of  bac¬ 
teria  present  in  poor  slaughter¬ 
houses  were  considerably  greater 
than  were  found  in  those  of  the 
better  type.  It  was  very  difficult 
to  pick  up  particular  types  of  these 
organisms  from  soil  and  water  and 
follow  them  right  tl\rough  the  pro¬ 
cess  ;  little  was  known  about  them 
because  they  were  not  of  medical 
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interest  and  they  could  not  always 
be  recognised  with  certainty. 

Some  rather  remarkable  research 
had  been  carried  out  in  Australia 
during  preparations  for  pre-war 
chilled  beef  shipments,  where  it 
was  found  that  in  Queensland  the 
number  of  these  low  temperature 
micro-organisms  was  smaller  than 
on  meat  from  regions  further 
south,  which  was  attributed  to  the 
higher  temperature  of  the  soil  in 
that  particular  State. 

Temperature  and  Micro-organisms 

Temperature  was  an  important 
factor  in  the  growth  and  develop¬ 
ment  of  micro-organisms.  In  an 
ordinary  animal  the  intrinsic  bac¬ 
teria  grew  best  at  98°F.,  whereas 
the  majority  of  the  extrinsic  or¬ 
ganisms  thrived  to  advantage  at 
about  70°?'.  Generally,  organ¬ 
isms  grew  more  slowly  as  the  tem¬ 
perature  was  reduced  and  conse¬ 
quently  the  meat  would  last  longer 
under  these  conditions.  Some 
bacteria  from  soil  and  water  would 
even  grow  somewhat  below  32 °F., 
to  the  point  where  the  meat  froze 
(28°  to  2Q°F.)',  but  the  rate  was 
much  lower  below  32  “F".  The  ex¬ 
ploitation  of  this  range  of  tempera¬ 
ture  called  for  good  refrigeration 
technique.  When  meat  was 
frozen,  microbial  growth  was 
stopj)ed  altogether  and  the  longer 
meat  was  kept  at  such  tempera¬ 
tures  the  fewer  bacteria  would  le- 
main,  but  directly  the  meat  was 
thawed  again  the  few  remaining 
would  quickly  resume  multiplica¬ 
tion. 

Effects  of  Salt,  pH,  and  Humidity 

Besides  the  effect  of  tempera¬ 
ture,  three  other  factors  important 
to  the  microbes  might  be  men¬ 
tioned.  The  first  was  salt,  used  in 
curing  because  a  quite  modest 
amount  greatly  hindered  the 
growth  of  the  common  organisms. 
The  second  was  />H,  which  varied 
between  animals  according  to  the 
amount  of  lactic  acid  remaining  as 
a  result  of  fatigue.  Thus  pigs 
killed  quietly  on  the  farm,  com¬ 
pared  with  those  sent  on  an  ex¬ 
hausting  journey  to  an  abattoir, 
had  flesh  more  resistant  to  spoilage. 
Certain  muscles,  e.g.  those  near 
the  stifle-joint,  were  always  least 
acid  and  hence  most  likely  to  spf)il. 


The  last  property^  was  that  of 
humidity;  when  this  was  very  low 
micro-organisms  did  not  grow  at 
all,  while  at  maximum  humidity 
growth  was  at  the  greatest  possible 
rate.  Yeasts  would  grow  with 
lower  humidity  than  bacteria,  and 
moulds  would  flourish  with  least 
moisture.  Materials  like  meat  that 
were  very  moist  were  prone  to  at¬ 
tack  by  bacteria,  while  dry  articles, 
like  bread,  were  more  liable  to 
attack  by  moulds.  Humidity  con¬ 
trol  was  of  particular  importance 
in  the  transportation  of  chilled 
meat.  It  was  desirable  to  keep  the 
surface  of  the  meat  in  the  chiller 
fairly  dr\'  to  discourage  bacterial 
growth;  on  the  other  hand,  the 
meat  would  lose  some  of  its  value 
if  this  were  carried  to  extremes. 
Here  again,  careful  technique  was 
required. 

Meat  Storage 

In  the  storage  of  meat  it  was 
first  necessary  to  start  with  as  few 
micro-organisms  as  possible.  Its 
storage  life  depended  directly  on 


Some  text-books  seem  to  stand 
above  their  contemporaries  in  a 
particular  subject  as  being  the 
authoritative  work  to  which  stu¬ 
dent,  teacher,  and  practitioner  all 
turn  for  guidance.  Such  a  book,* 
now  in  its  fourth  edition,  has  been 
revised  by  Davis  and  Macdonald. 

This  latest  edition  has  been  en¬ 
larged  by  some  100  pages  by  the 
addition  of  new  matter  published 
during  and  after  the  war  up  to 
IQ52.  In  general  the  style,  chap¬ 
ters,  and  tables  are  basically  those 
of  the  1942  edition,  although  a 
small  amount  of  obsolete  matter 
has  been  deleted. 

Divided  into  two  parts,  the  first 
deals  with  the  general  and  theor¬ 
etical  sides  of  the  subject,  and  the 
second  with  the  analytical  methods 
which  are  given  in  detail.  Con¬ 
siderably  more  space  is  devoted  to 
such  subjects  as  proteins,  amino 
acids,  trace  elements,  and  the 
questions  of  total  solids  and  solids- 

•  Richmond's  Dany  Chemisti'y.  yth 
Kclition.  Revised  hv  j.  ('•.  Davis.  D.S:., 
rh  D,,  I'.K.I.C ami  F.  J.  Macdonald. 
A.R.I.('.  I’p.  hoi-viii.  Charles  Grithn 
and  Co.  Price  60s. 


the  number  of  microbes  initially 
and  the  rate  of  their  multiplica¬ 
tion,  and  calculation  on  this  basis 
of  the  expected  life  of  meat  at  vari¬ 
ous  temperatures  correlated  per¬ 
fectly  with  times  taken  for  slime  to 
develop.  Because  some  bacteria 
grew  at  high  temperatures  and 
others  at  low  temperatures,  the 
nature  of  the  general  population  of 
bacteria  would  change  according 
to  temperature,  and  it  was  fortun¬ 
ate  that,  since  pathogenic  organ¬ 
isms  belong  in  the  blood-heat 
group  and  do  not  grow  well  in  cool 
conditions,  the  effect  of  chilled 
storage  would  be  to  overwhelm 
them  with  harmless  species. 
Trouble  often  occurred  when  a 
refrigerator  was  partially  emptied 
and  the  space  filled  with  later  sup¬ 
plies  of  meat  that  pushed  up  the 
temperature  of  the  box ;  partly  be¬ 
cause  of  the  direct  increase  in  rates 
of  microbial  growth,  and  partly 
because  it  led  to  condensation  on 
the  meat  of  moisture,  in  which  the 
slime  bacteria  can  swim  and 
spread. 


not-fat,  which  are  of  greater  in¬ 
terest  nowadays  than  they  were 
before  the  war.  There  is  also  a 
new  section  on  /)H  and  acidity. 
Three  new  chapters  on  auxiliary 
dairy  materials,  and  on  statutoiy 
and  miscellaneous  tests  for  milk 
and  dairy  products,  are  included. 
Another  change  is  that  the  author 
index  has  become  a  list  of  refer¬ 
ences  to  the  original  papers  quoted 
in  the  text. 

A  considerable  amount  of  the 
revision  takes  the  form  of  the  ad¬ 
dition  of  new  work  at  the  end  of 
each  section  or  chapter,  without 
materially  altering  the  old  te.xt. 
The  question  thus  arises  whether 
the  old  tables  and  figures  are 
worth  keeping  in  the  tKK)k,  e.g. 
analyses  reported  for  condensed 
milk  in  1895  (p.  199)  are  scarcely 
of  much  value  to  the  modern  stu¬ 
dent  or  plant  ojHrator. 

Nevertheless,  “Richmond"  is 
still  the  best  all-round  b(H)k  on 
dairy  chemistry,  and  as  such  it 
can  bt'  'recommended  to  those 
requiring  a  standard  reference 
and  te.\t-b(K)k  on  this  subject. — 
A.  \V.  M. 


Text-book  for  the  Dairy  Chemist 
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The  Theory  and  Practice  oi  Gas  Packaging 

Foodstuffs 

James  D.  Devey,  B.Sc. 

The  impetus  given  to  the  production  of  dehydrated  foodstuffs  by  World  War  II  led  to  special 
consideration  being  given  to  their  storage  properties.  As  military  demand  for  them  is  still  high, 
renewed  interest  is  being  show'n  in  packaging  techniques,  and  a  study  of  the  processes  involved 
in  adequately  prolonging  storage  life  by  gas  packaging  is  timely. 


^INCE  certain  dehydrated  foods 
^are  available  to  the  general 
public,  the  use  of  inert  gases  for 
their  storage  is  also  worthy  of 
study  by  food  manufacturers. 

Combating  Deterioration  on  Storage 

The  deterioration  of  dehydrated 
foodstuffs  can  be  prevented  or  re¬ 
tarded  by  several  methods.  The 
rate  of  the  browning  reaction 
(mainly  due  to  the  presence  of  re¬ 
active  amino  groups  and  reducing 
sugars)  is  a  function  of  quantity 
and  type  of  reactants,  moisture 
content,  time,  temperature,  and 
^H,  and  can  be  retarded  by  the 
selection  of  material  low  in  re¬ 
actants,  together  with  incorpora¬ 
tion  of  chemical  compounds,  such 
as  sulphur  dioxide. 

Storage  in  an  inert  gas  would 
appear  to  influence  the  browning 
reaction  only  by  virtue  of  its 
ability  to  allow’  a  greater  amount 
of  sulphur  dioxide  to  be  available 
for  chemical  inhibition,  since  the 
presence  of  oxygen  tends  to  lower 
its  concentration  by  formation  of 


sulphate.  If  the  available  mois¬ 
ture  of  the  foodstuff  is  high, 
microbiological  spoilage  may  oc¬ 
cur,  and  if  mechanical  packaging 
is  inadequate  insect  infestation  is 
possible,  but  these  factors  do  not 
enter  into  the  scope  of  this  article. 

The  occurrence  of  “stale”  or 
other  off-flavours  and  odours  to¬ 
gether  with  loss  of  colour,  both 
usually  due  to  oxidative  changes, 
are  factors  which  contribute 
greatly  to  deterioration  on  storage 
and  which  are  prevented  or  re¬ 
tarded  by  adequate  packaging  in 
inert  gases. 

Most  vegetables  contain  a  cer¬ 
tain  amount  of  fat  or  lipid  ma¬ 
terial  which,  when  present  in  the 
dehydrated  product,  may  be  sub¬ 
ject  to  oxidative  ranciditj’  and 
give  rise  to  unpleasant  flavours 
and  odours.  This  type  of  de¬ 
terioration  is  very  often  more  pro¬ 
nounced  at  low  moisture  levels, 
which  is  in  direct  contrast  to  the 
browning  type  of  reaction.  To¬ 
gether  with  lipid  oxidation,  the 
oxidation  of  natural  pigments 


such  as  carotenoids  occurs,  this 
being  especially  pronounced  in  the 
presence  of  light.  Consequently, 
dehydrated  products  when  taken 
to  low  moisture  levels  to  retard 
browning  during  high  temperature 
storage,  require  to  be  gas  pack¬ 
aged  as  an  additional  protective 
factor. 

Gas  Packaging  Methods 

Gas  packaging  can  be  carried 
out  in  at  least  three  general  ways. 
By  the  first  method  a  calculated 
quantity  of  comminuted  solid  car¬ 
bon  dioxide  is  introduced  into  the 
container,  which  is  then  filled  with 
the  foodstuff.  The  “snow”  is 
vaporised  by  heating  the  can  in 
hot  water,  the  lid  being  soldered 
after  allowing  excess  gas  to  escape 
through  a  brogue  hole  made  in  the 
container  lid. 

Since  carbon  dioxide  is  heavier 
than  air,  the  air  tends  to  be  ex¬ 
pelled  from  the  can  by  displace¬ 
ment.  There  are  certain  draw¬ 
backs  to  this  method;  burst  or 
swollen  cans  may  be  caused  by 
premature  soldering,  handling 
hazards,  and  the  inadequacy  of 
the  technique  for  ensuring  low 
levels  of  residual  oxygen  in  the 
container. 

A  second  method  consists  of 
purging  the  can  contents  of  air  by 
thrusting  a  nozzle,  connected  to  a 
cylinder  of  carbon  dioxide  or 
nitrogen,  down  through  the  mass 
of  the  packed  product  to  the 
bottom  of  the  container  and  then 
allowing  the  gas  to  displace  the 
air.  The  can  is  then  sealed  in  the 
usual  way.  This  method,  al¬ 
though  crude,  is  applicable  to 
large  containers  of  certain  pro¬ 
ducts,  but  it  is  unsuitable  for  small 
cans. 

The  third  and  most  generally 
used  method  is  to  place  travs  of 
filled  seamed  cans  (each  can  hav- 
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ing  a  brogue  hole  punched  in  the 
lid)  in  special  “inert  units”  to 
which  a  vacuum  is  applied  by 
means  of  a  special  pumping  sys¬ 
tem,  After  evacuation,  the 
vacuum  is  broken  by  allowing  an 
inert  gas  to  enter  the  unit,  the 
cans  being  then  removed  and 
finally  sealed  by  soldering  the 
brogue  holes.  This  process  is 
rapid  and  is  capable  of  application 
to  all  sizes  and  types  of  cans  and 
to  many  kinds  of  food  products, 
ver\'  low  residual  oxygen  contents 
usually  being  obtained  in  large 
production  runs. 

General  Operation  of  the  Process 

The  last-named  process  can  be 
divided  into  definite  operation 
units:  filling,  seaming,  gassing, 
soldering,  testing,  and  packing  for 
shipment.  The  cans  are  filled 
either  by  hand  or  automatically, 
a  vibrator  being  often  used  for 
granular  products  to  assist  in 
packing  down  the  can  contents 
and  giving  a  correct  fill  and  head- 
space,  and  level  product  surface 
for  subsequent  gassing. 

Seaming  is  carried  out  by  con¬ 
ventional  methods  but  a  special 
lid  punctured  with  a  small  brogue 
hole  is  used.  The  size,  type,  and 
location  of  the  brogue  hole  are 
variable  and  are  made  either  by 
the  can  lid  manufacturer  or  by  the 
processor  to  his  own  requirements. 
The  filled  cans  are  then  assembled 
in  trays  and  placed  inside  inert 
units  fitted  with  gas-tight  gaskets 
for  low  pressure  operations.  Dis¬ 
placers,  made  from  solid  blocks  of 
metal  or  plastic-coated  wood,  are 
usually  placed  inside  the  gassing 
cabinets  to  conserve  inert  gas  if 
the  whole  available  inside  space 
is  not  occupied  by  cans.  The  inert 
units  are  either  manually  or  semi- 
automatically  controlled  in  opera¬ 
tion. 

By  the  use  of  a  vacuum  pump¬ 
ing  system  a  low  pressure  is 
created  inside  the  unit  and  the  de¬ 
sired  vacuum  thus  drawn  on  the 
cans  and  their  contents.  Pressures 
as  low  as  a  few  millimetres  of 
mercury  are  obtainable  with  effi¬ 
cient  systems,  where  care  is  taken 
to  ensure  that  rapid  evacuation 
does  not  cause  granular  foodstuffs 
inside  the  can  to  be  forced  out 
through  the  brogue  hole.  This 
tendency  to  spurt  is  especially 


pronounced  if  a  small  headspace 
is  used  in  the  cans  or  if  vibration 
is  not  practised  during  or  after 
the  filling  operation. 

Vacuum  Testing 

Vacuum  readings  may  be  in¬ 
dicated  by  conventional  gauges, 
mercury  “  short-form  ’ '  man¬ 
ometers  or  McLeod  manometers. 
After  the  required  vacuum  has 
been  obtained,  the  vacuum  line  to 
the  inert  unit  is  disconnected,  and 
an  inert  gas,  such  as  nitrogen  or 
carbon  dioxide,  admitted  until  a 
slight  positive  pressure  is 
achieved,  after  which  the  cans  are 
removed  and  sealed  by  soldering 
the  brogue  holes. 

If  required,  double  or  multiple 
gassing  may  be  accomplished  bv 
repeating  the  above  process  until 
satisfactory  residual  oxygen  levels 
are  established  in  the  headspaces 
of  test  cans.  Re-evacuation  of 
residual  air  in  cans  will,  of  course, 
produce  lower  final  oxygen  con¬ 
tents  owing  to  the  repeated  dilut¬ 
ing  effect  of  the  inert  gas. 

Nitrogen  is  commonly  preferred 
for  gas  packaging  dehydrated 
foodstuffs;  it  is  especially  suitable 
for  dehydrated  green  vegetables, 
as  the  use  of  carbon  dioxide  may 
cause  loss  of  natural  pigments  by 
virtue  of  the  acidic  character  of 
the  gas. 

Soldering  of  Cans 

The  soldering  of  the  cans  may 
be  carried  out  by  the  use  of  electric 
or  gas-heated  soldering  irons. 
The  ‘  ‘  trigger-action  ’  ’  type  of 
electric  iron  commonly  used  in  the 
radio  manufacturing  industry  is 
particularly  useful  for  this  pur¬ 
pose.  The  usual  soldering  tech¬ 
niques  are  applicable,  special 
points  being;  maintenance  of 
clean  soldering  surfaces  of  irons, 
use  of  free-flowing  resin-cored 
solder,  rapid  soldering  of  cans, 
correct  and  orderly  sequence  of 
soldering,  and  the  careful  hand¬ 
ling  of  cans  immediately  after 
gassing. 

The  cans  are  then  readv  for 
testing  for  any  leaks  due  to  faultv 
can-making,  faulty  seaming,  or 
improper  soldering,  which  would 
render  void  the  protective  action 
of  the  inert  gas.  The  cans  may 
be  tested  by  immersion  in  water 


at  about  200 ®F.,  or  by  immersion 
in  cold  water  together  with  appli¬ 
cation  of  high  vacuum  in  a  special 
testing  apparatus.  In  both  cases 
tell-tale  bubbles  are  observed  as 
the  gas  is  forced  out  of  the  can. 
Rejected  cans  at  this  stage  can 
very  often  be  repaired  by  re¬ 
soldering  and  they  are  then  avail¬ 
able  for  re-processing.  After  dry¬ 
ing,  the  cans  are  labelled,  crated, 
and  palletised  for  shipment. 

A  method  of  gas  packaging 
exists,  however,  that  does  not  in¬ 
volve  soldering  and  it  is  being 
used,  at  least  by  one  company  in 
the  United  States  so  successfully, 
that  during  a  recent  12-hour  run 
almost  100,000  I  lb.  cans  of  dry 
whole  milk  were  produced  with  a 
top  limit  of  0-2  per  cent,  oxygen 
in  the  cans.*  The  cans  are  filled 
with  the  product  using  vacuum- 
type  fillers  and  then  lightly  clinch¬ 
ing  ordinary  lids  on  to  the  cans  so 
that  they  can  actually  be  rotated 
by  hand.  The  cans  are  subse¬ 
quently  gas  packaged  in  the  usual 
manner  after  which  they  are  com¬ 
pletely  seamed.  At  this  plant  the 
inert  gas,  consisting  of  a  mixture 
of  88  per  cent,  nitrogen  and  12  per 
cent,  carbon  dioxide,  is  manufac¬ 
tured  on  the  premises  at  a  con¬ 
siderable  saving.  As  this  gas  is 
heavier  than  air,  there  is  not  the 
same  tendency,  as  with  nitrogen 
alone,  for  it  to  be  displaced  bv  air 
before  final  seaming.  Special  care 
is  required  with  this  production 
technique,  as  powdered  products 
may  interfere  with  seaming  effi- 
cienev  by  adhesion  to  the  upper 
can  flanges. 

Can  Headspace 

The  influence  of  headspace 
volume  on  the  amount  of  residual 
oxygen  in  proportion  to  the  can 
contents  is  not  always  appreciated 
in  gas  packaging.  As  the  storage 
life  of  the  gas  packaged  product 
is  directly  related  to  the  residual 
oxygen  (all  other  factors  being 
equal),  it  is  obvious  that  the  larger 
the  headspace  the  greater  will  be 
the  oxygen  content  of  the  can. 

VVlien  a  desired  oxygen  level  is 
obtained  in  gas  packaging  it  is 
thus  necessary  to  consider  this 
oxygen  content  in  relation  to  the 
quantity  of  the  product.  For  ex¬ 
ample,  in  the  case  of  a  No.  i  tall 
can  (301x411)  with  a  volume  of 
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34’52  cu.  in.,  the  volumes  of  pro¬ 
duct  fill  for  corresponding  head- 
spaces  can  be  calculated.  The 
ratios  of  one  volume  of  oxygen  to 
the  volumes  of  the  packed  product 
can  also  be  calculated  for  various 
residual  oxygen  contents;  thus  a 
true  evaluation  is  given  of  the 
usually  quoted  per  cent,  oxygen 
readings  for  gas  packaged  food¬ 
stuffs. 

In  the  Table,  figures  are  given 
for  these  relationships.  Taking 
the  hypothetical  case  of  a  product 
packaged  in  a  No.  i  tall  can  where 
air-packing  (i.e.  hermetically 
sealing  the  can  with  air  as  the 
headspace  gas)  with  i  in.  head- 
space  will  cause  off-flavours  and 
odours  due  to  oxidative  rancidity 
to  develop  in  i8  days,  it  will  be 
seen  that  an  approximate  hun¬ 
dred-fold  increase  in  storage  life 
can  be  achieved  for  the  same  pro¬ 
duct  if  it  is  gas  packaged  in  nitro¬ 
gen  to  a  residual  oxygen  content 
of  I  per  cent,  and  if  the  headspace 
is  a  quarter  of  an  inch. 

This  example  assumes  that  other 
factors,  such  as  temperature,  do 
not  fluctuate  and  that  the  plot  of 
residual  |)er  cent,  oxygen  versua 
storage  life  is  approximately 
linear.  It  also  does  not  take  into 
account  the  fact  that  gas  packag¬ 
ing  always  means  allowing  in 
practice  for  the  comjx)sition  of  gas 
in  the  interstices  of  the  packed 
product.  In  spite  of  these  assump¬ 
tions,  it  is  considered  necessary  to 
quote  these  figures  to  emphasise 
the  im[K)rtance  of  the  ratio  of 
headspace  oxygen  to  can  volume 
in  gas  packaging.  The  common 
practice  of  repf)rting  analyses  in 
oxygen  per  cent,  and  even  in  quot¬ 
ing  these  in  contracts  for  military 
prfKurements  without  also  quot¬ 
ing  or  making  allowances  for 
headspace  definition  can  often 
lead  only  to  uncertainty  and  mis¬ 
understanding  in  production; 


where  the  product  is  possibly  a 
vital  item  in  a  combat  unit’s 
rations  there  can  never  be  any 
room  for  vagueness  in  specifica¬ 
tion. 

The  example  given  illustrates  in 
a  general  way  the  valuable  pro¬ 
tection  which  gas  packaging  can 
give  to  a  product  and  it  is  as 
well  to  remember  that  oxidative 
reactions  can  very  often  still 
proceed  in  sub-zero  tempera¬ 
tures. 

Temperature  Variation 

Another  very  important  factor 
in  gas  packaging  technique  is  the 


Beckrcin  can  sampling  apparatus  for  head- 
space  testing. 

effect  of  temperature  upon  the 
composition  of  the  headspace  gas. 
This  factor  operates  after  the  cans 
have  been  removed  from  the  inert 
unit  and  before  soldering  takes 
jilace.  If  the  product  is  packed 


RELATION  BETWEEN  VOLUME  OF  I'KODIK  T,  VOLUME  OF  HEADM'AUE, 
OXYOEN  PROOIHT  RATIO 
(no.  I.  TALL  can) 


Hfad$pace 

I'olunie  of 

Vo/uiiie  of 

Oxygen  Product  Ratio 

Depth 

1‘roduct* 

Headspace 

iVfi.  of  I’ols.  of  Product :  i  Vol.  of  Oxygen 

(tn.) 

{cm.  in.) 

(cu.  in.) 

Oxygen  in  Headspace 

I",'. 

2",',  4'*,.  21*’, 

.  (Air) 

o-rto 

3452 

(>■00 

00 

00  00 

oc 

0-25 

J2  6<> 

'S3 

i7^»r> 

88j  442 

86 

0  50 

30  "4 

3-78 

810 

4‘*5  2«)j 

36 

75 

280 1 

5  61 

5><> 

258  I2<I 

25 

I  'IX* 

2717 

7  35 

37« 

'S5  Ui 

18 

•  I  ht-  thickiiuss  of  the  tinplate  i««  not  taken  into  account  in  calculating  the  product 
xTilumes.  These  figures  are,  therefore,  external  can  volumes. 


while  still  warm  or  if  careless 
handling  of  soldering  irons  occurs, 
it  is  possible  for  inert  gas  to  leave 
the  can  and  for  air  to  be  admitted 
before  soldering.  The  following 
mathematical  treatment  gives 
some  idea  of  the  magnitude  of  the 
fjossible  effect : 

If  the  volume  of  headspace  gas 
is  denoted  as  P,  the  initial  p)er 
cent,  oxygen  content  of  the  can 
headspace  after  gas  packaging, 
(and  before  soldering)  as  O,  and 
the  initial  temperature  of  the  gas 
as  T,  ®C.,  it  can  be  shown  that, 
if  the  temperature  falls  to  Tj  ®C. 
(i.e.  room  or  operating  tempera¬ 
ture)  the  headspace  volume  will 
decrease  to 

^  27'\  -f  To  'I 

L  273  +  T,j 

The  volume  of  oxygen  in  the  head- 
space  now  equals  OPK  loo  at  T, 
and  the  decrease  in  volume  of  the 
initial  packaging  gas  will  be  equal 
to  (P  —  PK).  If  the  can  is  not  yet 
soldered,  air  at  a  temperature  of 
To  °C.  will  be  admitted  xna  the 
brogue  hole  and,  as  air  contains 
approximately  206  per  cent, 
oxygen  under  normal  conditions, 
the  volume  of  oxygen  entering  the 
can  equals 

20-6  (P-PK) 

100 

The  total  volume  of  oxygen  now 
in  the  can  headspace 

^OPK  .  20-6JP-PK) 

100  ^  100 

^()PK  +  2o-6JP--PK) 

100 

and  the  total  per  cent  oxygen  In 
the  headspace 

_()PK  +  2oT)JP  -  PK)  ^  100 
100  P 

=  OK  -f  20-6  (i  -K) 

This  last  expression  shows  that 
the  effect  on  headspace  oxygen 
content  produced  by  temperature 
drop  before  soldering  is  indepen¬ 
dent  of  headspace  volume  and  an 
idea  of  its  magnitude  can  be  seen 
by  consideration  of  the  following 
examples. 

If  an  initial  oxygen  level  of  2 
(KT  cent,  is  obtained  by  gas  pack¬ 
aging,  and  a  drop  fn  temperature 
of  4o°('.  is  experienced  (i.e.  from 
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6o°C. — >20°C.),  the  final  oxygen 
content  will  be  4*23  per  cent,  on 
soldering  the  container.  A  drop 
of  only  2o°C.  (t.e.  from  40°C. 
— >2o‘’C.)  will  result  in  a  rise  in 
oxygen  from  2  to  3-19  per  cent. 

if  warm  products  are  packed 
while  cold  air  currents  are  present 
examples  similar  to  those  quoted 
might  easily  arise  in  practice,  and 
if  careless  soldering  allows  cans  to 
be  momentarily  heated  some  time 
before  soldering,  similar  condi¬ 
tions  leading  to  poor  gas  packag¬ 
ing  performance  may  exist. 

Obtainment  of  Oxygen  Figures 

A  theoretical  relationship  be¬ 
tween  low  pressure  obtained  in 
the  inert  unit  and  resulting  oxy¬ 
gen  in  the  gas-packaged  container 
can  be  derived  from  the  formula 
0  =  RZ;  where  0  =  per  cent,  oxy¬ 
gen  content,  R  =  pressure  in  mm. 
of  mercury,  and  Z  =  a  factor, 
which  equals  0*027 
normal  pressure  of  760  mm.  It 
can  then  be  calculated  that  a  pres¬ 
sure  of  100  mm.  would  result  in 
an  oxygen  level  of  2*7  j)er  cent, 
in  the  container  if  the  latter  is 
soldered  immediately  and  if  other 
factors  are  ignored.  The  advan¬ 
tage  of  double  gassing  can  be  de¬ 
monstrated  by  calculating  that  if 
the  processing  is  repeated  to  a 
pressure  of  100  mm.  in  the  inert 
unit,  the  resulting  oxygen  content 
will  drop  to  0*36  per  cent.,  and  if 
triple  gassing  is  practised  with 
again  a  pressure  of  100  mm.  being 
achieved,  a  figure  of  0  047  per 
cent,  is  arrived  at  for  residual 
headspace  oxygen.  Unfortun¬ 
ately,  it  is  not  possible  to  realise 
perfect  conditions  and  to  apply 
this  equation  in  practice. 

Oxygen  figures  obtained  by  gas 
analysis  of  gas  packaged  con¬ 
tainers  are  not  usually  related  in 
this  precise  way  to  given  low 
pressure  readings  in  view  of 
numerous  other  factors  operating 
in  production  technique.  It  is 
true,  however,  to  state  that,  in 
general,  the  lower  the  pressure 
obtained  in  an  inert  unit  the  lower 
will  be  the  headspace  oxygen 
level  in  the  container  after  solder¬ 
ing,  always  provided  the  usual 
precautions  are  taken.  Multiple 
gassing  techniques,  while  differing 
in  application  according  to  succes¬ 
sive  pressures  reached  in  the  pro¬ 


cessing  cycle,  are  advantageous 
and  are  of  great  value  for  certain 
types  of  product  although  they 
cost  rather  more  than  the  one- 
cycle  technique. 

Cost  of  Containers 

The  cost  of  a  suitable  container 
is  a  major  factor  in  the  economics 
of  gas  packaging,  particularly  as 
tinplate  cans  are  at  present  in  gen¬ 
eral  use  for  the  process.  There  is 
a  possibility  that  black  plate  cans 
would  be  quite  suitable  for  certain 
dehydrated  food  items;  they  have 
already  been  used  in  America  for 
coffee  and  other  foods.  In  that 
country  flexible  plastic  films  have 
also  been  used  as  containers  for 
gas  packaged  nuts  and  other  food¬ 
stuffs. 

Advance  in  Packaging  Techniques 
While  in  a  sense  quite  the  re¬ 
verse  of  gas  packaging,  the  new 
Vac-Pac  process*  presents  quite  an 
advance  in  packaging  since  it  in¬ 
corporates  vacuum  packaging  in 
a  laminated  Cellophane-Pliofilm 
flexible  unit  and  protects  the  pro¬ 
duct  from  oxidative  deterioration 
by  removal  of  air.  Film-metal 
laminates  are  also  stated  to  be  suc¬ 
cessful  for  this  new  process  and 
there  seems  to  be  no  reason  why 
the  same  package  could  not  be 
made  available  for  gas  packaging. 


if  desired.  Packaging  in  vacuo 
using  flexible  packs  has  hitherto 
been  successful  only  with  a  few 
isolated  items  and  the  Vac-Pac 
process  will  no  doubt  be  applied 
for  the  packaging  of  very  many 
foods  in  this  country  and  else¬ 
where  in  the  future. 

Analysis  of  Can  Headspaces 

Most  methods  for  the  analysis 
of  can  headspaces  after  processing 
involve  the  use  of  conventional 
Haldane  or  Orsat  gas  analysis  ap¬ 
paratus.  The  usual  procedure  is 
to  take,  at  random,  sampled  cans 
from  the  production  line  or  to  take 
selected  cans  from  gas  packaged 
batches  and  obtain  a  headspace 
sample  by  piercing  the  can  lid  and 
allowing  the  gas  to  enter  a  pre¬ 
viously  evacuated  sampling  bulb. 
The  gas  sample  is  then  transferred 
carefully  to  a  gas  analyser,  and 
its  oxygen  content  determined  by 
the  absorption  of  oxygen  and  car¬ 
bon  dioxide  in  suitable  chemical 
reagents. 

A  modern  modified  gas  analyser 
capable  of  giving  at  least  10  ac¬ 
curate  oxygen  analyses  per  hour 
and  of  special  value  for  produc¬ 
tion  nms  has  been  designed  by  the 
author.’  The  usual  type  of  gas 
analysis  apparatus  is  exf)ensive, 
slow  in  use,  and  is  usually  not 
robust  enough  for  constant  use. 
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It  is  obvious  that  production 
efficiency  in  gas  packaging  is 
maintained  only  by  constant  gas 
analysis  of  processed  cans  and  the 
ultimate  ideal  of  analysing  at 
least  one  can  from  each  batch  of 
cans  from  each  inert  unit  should 
be  pursued  in  practice.  Cans 
should  never  be  passed  for  ship¬ 
ment  unless  check  analyses  have 
established,  beyond  reasonable 
doubt,  that  the  oxygen  contents 
of  the  headspaces  are  of  the  re¬ 
quired  standard.  The  maximum 
oxygen  content  to  be  tolerated  in 
production  will  naturally  depend 
on  the  type  of  product  being  pro¬ 
cessed  and  the  storage  conditions 
expected  after  despatch  of  the 
order. 

In  America  two  new  gas  analy¬ 
sers  have  recently  been  marketed. 
One,  the  Beckman  analyser, 
utilises  the  strong  paramagnetic 
property  of  oxygen  and  gives  the 
per  cent,  o.xygen  directly  as  a 
scale  reading.  The  second  model, 
the  Gow-Mac  Gasmaster,  operates 
on  the  principle  of  relative  thermal 
conductivity.  Both  instruments 
should  be  of  value  for  rapid 
routine  and  research  purposes  if 
factors  of  cost  and  spares  avail¬ 
ability  are  considered  unimportant 
relative  to  the  current  standard 
models  of  gas  analysers  available 
in  Great  Biitain. 


lined  paper  bag,  was  used  in 
America  for  coffee  packaging  in 
carbon  dioxide.*  By  using  this 
package  it  was  claimed  that  air 
and  moisture  interchange  was  pre¬ 
vented  while  allowing  evolved 
carbon  dioxide  from  the  coffee  to 
diffuse  out  through  the  bag. 

For  many  years  in  Great 
Britain,  especially  during  and  since 
the  last  war,  dehydrated  vegetables 
have  been  packaged  in  nitrogen 
using  cans  of  many  different  sizes. 
Large  cans  for  re-use  after  open¬ 
ing  usually  require  a  “tagger” 
plate  to  be  soldered  over  a  re¬ 
placement  closure  in  a  portion  of 
the  lid.  This  additional  possible 
source  of  leaks  together  with  other 
leakage  possibilities  and  the  in¬ 
creased  handling  problems  make 
the  use  of  large  cans  generally  un¬ 
popular. 

Foods,  other  than  those  de¬ 
scribed,  which  are,  or  can  be,  gas 
packaged  with  beneficial  results  to 
colour,  flavour,  odour,  and  vita¬ 
min  retention  include  the  follow¬ 
ing:  edible  oils,  margarine,  dried 
yeast,  citrus  powders,  powdered 
eggs,  potato  chips,  dehydrated 
soup  mixes,  and  shredded  coco¬ 
nut.  Certain  canned  fruits  would 
seem  to  retain  colour  and  flavour 
characteristics  if  nitrogen  is  used 
to  purge  the  can  headspaces  im¬ 
mediately  before  seaming.®  The 


storage  life  of  certain  citrus  essen¬ 
tial  oils  has  been  markedly  in¬ 
creased  by  storage  under  nitro¬ 
gen.' 

With  the  restricted  use  of  anti¬ 
oxidants  in  Great  Britain  it  would 
thus  seem  that  gas  packaging  will 
continue  to  be  used  for  military 
and  civilian  foodstuffs  production 
for  some  time  to  come  and  inert 
gases  will  certainly  continue  to  be 
used  for  certain  manufacturing 
unit  processes.  New  developments 
in  the  field  of  in-can  desiccation 
(plus  gas  packaging)  seem  almost 
certain  to  occur,  and  the  use  of 
flexible  plastic  film  gas  packs* 
may  become  widespread  in  the 
near  future  if  sufficiently  robust 
packs  can  be  designed. 
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Food  Factory  Hygiene 


Applications  of  the  Process 

The  uses  of  inert  gases  for  pro¬ 
cessing  foodstuffs  are  legion  and  it 
will  only  be  possible  to  give  a 
brief  outline  here  of  food  items 
treated  in  this  connexion. 

The  problems  met  in  the  gas 
packaging  of  dehydrated  dairy 
products  in  America  during  the 
last  war  have  been  described  re¬ 
cently.^  Since  dehydrated  milks 
tend  to  emit  air  soon  after  gas 
packaging,  the  necessity  for  hold¬ 
ing  the  powders  in  vacuo  or  in 
inert  gas  before  final  packaging 
was  realised.  Oxygen  levels  of  3 
per  cent,  and  lower  were  recom¬ 
mended  for  dried  milk  storage  but 
the  headspaces  of  cans  or  oxy¬ 
gen:  product  volume  ratios  were 
not  specified. 

Coffee  has  lieen  commercially 
gas  packaged  for  many  years,  and 
as  early  as  1940  the  Flav-O- 
Tainer,  a  heat-sealed  Pliofilm- 
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A  RECENT  American  book*  on 
sanitation  in  the  food  industries 
covers  the  subject  in  a  comprehen¬ 
sive  manner,  its  value  being  aug¬ 
mented  by  the  copious  references 
to  the  literature,  although  these  are 
confined  to  American  sources. 

In  this  book  are  presented  the 
workable  principles  and  methods 
of  good  plant  sanitation  which  can 
result  in  more  efficient  operation, 
better  workmanship,  fewer  acci¬ 
dents,  and  improved  personnel  re¬ 
lations. 

Its  simple  language  and  effec¬ 
tive  style  of  treatment  renders  the 
book  of  value  to  food  processors, 
more  particularly  those  in  the 

•  Sanitation  for  the  Food  Preservation 
Industries.  PrepamI  by  The  Association 
of  F(mh1  Industry  Sanitarians,  Inc.,  in 
co-operation  with  The  National  Canners 
.Association.  Pp.  284  ^  xii.  McOraw-Hill 
Publishing  Co.  Price  42s.  6d. 


canning,  freezing,  and  dehydra¬ 
tion  industries.  There  is  also 
much  to  help  those  concerned  with 
the  sanitary  transportation,  stor¬ 
age,  and  distribution  of  both  fresh 
and  processed  foods. 

Practical  details  of  the  organisa¬ 
tion  of  a  sanitation  programme  are 
given,  including  materials,  proce¬ 
dures,  and  interpretative  com¬ 
ments  for  the  sanitarian,  manager, 
superintendent,  and  foreman.  In¬ 
spection  techniques,  the  signifi¬ 
cance  of  micro-organisms,  and  the 
construction  and  maintenance  of 
buildings  and  equipment  are  dis¬ 
cussed. 

Other  helpful  material,  repre¬ 
senting  the  experience  of  many 
practising  sanitarians,  includes  a 
description  of  chlorination,  and 
the  more  recently  developed  tech¬ 
niques  of  in-plant  chlorination. 
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Milk  Utilisation  in  America 


Factories,  dairies,  and  farms  in  seven  of  the  10  major  dairying  States,  from  New  York  and 
Pennsylvania  in  the  East  to  California  in  the  West,  were  visited  by  the  Team  from  the  British 
milk  products  industry,  whose  report  has  now  been  published  by  the  British  Productivity  Council. 


tT'HE  products  particularly  in- 
^  vestigated  by  the  Team  in¬ 
cluded  butter,  processed  cheese, 
milk  powders,  ice  cream,  and 
eva|X) rated  and  condensed  milks, 
but  coverage  of  these  products 
naturally  brought  the  members 
into  close  contact  with  U.S.  farm 
production  methods,  milk  collec¬ 
tion,  retail  milk  processing, 
natural  cheese  manufacture,  and 
many  trade  associations  operating 
in  that  country. 

Milk — The  Raw  Material 

Availability  to  the  factories  all 
the  year  round  of  large  supplies  of 
milk  of  good  quality  is  undoubt¬ 
edly  the  foundation  on  which  the 
high  level  of  productivity  of  the 
U.S.  milk  products  industry  has 
been  built. 

From  a  bacteriological  point  of 
view  nothing  is  lost  in  quality  be¬ 
tween  the  cow  and  ttie  reception 
dock.  American  dairy  companies 
attach  the  greatest  importance  to 
field  work  on  the  farms,  which  is 
carried  out  by  their  own  well- 
trained  “fieldmen."  Most  farms 
have  electricity  and  mechanical 
refrigeration,  so  that  milk  storage 
at  the  farm  and  reception  at  the 
factory  are  simplified  and  im¬ 
proved.  The  risk  of  bacterial 
growth  or  contamination  is  thus 
reduced  to  a  minimum.  The 
change-over  from  chum  to  bulk 
milk  collection  from  farms  in  some 
States  is  reported  upon  at  length 
and  has  done  much  to  improve 
productivity  at  the  point  of  recep¬ 
tion. 

The  most  impressive  instance  of 
higher  relative  productivity  in  the 
industry  as  a  whole  was  undoubt- 
edlv  in  reception  methods  for  both 
bulk  and  churn  milk,  despite  the 
fact  that  U.S.  methods  of  pavment 
for  milk  require  a  compositional 
check  on  everv  delivery.  Evi¬ 
dence  of  a  declining  emphasis  on 
butterfat  and  a  growing  awareness 
of  the  importance  of  total  solids  is 
reported. 


Cheese  Manufacture 

As  nearly  two-thirds  of  all  the 
cheese  eaten  in  the  U.S.  is  in  the 
processed  form,  much  of  it  is  made 
specifically  for  processing.  Methods 
have  been  simplified  and  mechan¬ 
ised  to  dispense  with  much  of  the 
drudgery  traditionally  concerned 
with  cheesemaking  in  Great  Bri¬ 
tain. 

The  growing  practice  of  wrap¬ 
ping  cheese  in  film  material  rather 
than  in  cheese  cloth  avoids  natural 
rind  formation,  thus  increasing 
the  percentage  of  edible  cheese 
obtained  from  a  given  quantity  of 
milk.  It  is  recommended  that  this 
development  should  be  studied 
carefully  in  order  to  make  the 
most  of  our  limited  output  of 
cheese. 

In  making  cheese,  an  appreci¬ 
able  part  of  the  food  value  of  the 
milk  remains  in  the  resultant 
whey.  In  the  U.S.  much  atten¬ 
tion  is  given  to  rescuing  this  for 
human  consumption  as  well  as  for 
animal  feeding.  Methods  of  mak¬ 
ing  alcohol  and  vinegar  from  whey 
and  of  preparing  hydrolysed  pro¬ 
tein  precipitate  for  use  as  a  base 
in  various  food  spreads  are  de¬ 
scribed. 

The  U.S.  has  developed  a  vast 
production  of  ‘ '  cottage  cheese  ’  ’ 
from  skimmed  milk.  Methods  of 
manufacture  and  storage  are  given 
in  the  Report  with  a  view  to  the 
possible  adoption  of  this  product 
in  certain  circumstances  as  a 
profitable  outlet  for  any  surplus 
separated  milk  when  cream  re¬ 
turns  permanently  as  part  of 
Britain's  production  programme. 

Evaporated  Milk  and  Milk  Powder 

Annual  production  and  con¬ 
sumption  of  evaporated  milk  are 
far  greater  in  the  U.S.  than  in 
Britain.  Regularity  of  production 
allows  far  greater  mechanisation 
of  filling,  labelling,  and  cartoning 
processes.  Productivity  in  pro¬ 
cessing  is  further  increased  by  the 
high  quality  of  the  raw  milk  and 


the  lower  degree  of  concentration 
required  in  the  finished  article. 

There  has  been  a  great  increase 
in  sales  of  dried  milk  in  the  past 
few  years.  Methods  of  drying  and 
recovery  are  discussed  and  devel¬ 
opments  in  the  gas  packing  of  the 
powder  are  described. 

Ice  Cream 

Productivity  in  ice  cream  manu¬ 
facture  is  assisted  by  the  high 
proportion  of  bulk  containers  and 
of  pint  and  quart  cartons.  In 
British  factories,  the  larger  num¬ 
ber  of  units  of  sale  called  for  by 
both  consumer  preference  and  lack 
of  domestic  refrigeration  results  in 
a  lower  productivity  figure  in 
terms  of  gallonage  per  man-hour, 
'even  though  technical  efficiency 
may  sometimes  exceed  that  seen 
in  the  U.S. 

The  widespread  use  of  pallets 
for  all  materials  handling  and 
storage  deserv’es  to  be  copied ; 
the  use  of  ‘  ‘  print- weight  ’  ’  scales 
in  larger  concerns  is  also  recom¬ 
mended. 

The  Team  feels  that  Britain  has 
established  a  lead  in  the  field  of 
quick  hardening  and  the  American 
industry'  might  benefit  from  a 
study  of  the  various  types  of 
equipment  for  this  purpose.  The 
normal  cold  store  seen  was  seldom 
better  than  its  British  counterpart, 
which  is  all  too  often  poorly  laid 
out,  overcrowded,  and  sadly  in 
need  of  de-frosting. 

Of  particular  interest  is  the 
hygienic  prepacking  of  ice  cream 
sandwiches,  using  a  type  of  wafer 
biscuit  which  does  not  become 
sodden  after  filling. 

Special  Products 

Several  new  developments  in 
milk  products  are  described;  one 
is  “  re-combined  milk,”  in  the 
preparation  of  which  the  fat  and 
non-fat  parts  are  dried  separately 
for  transport  to  countries  where 
milk  fresh  from  the  cow  is  in  short 
supply,  and  where  it  can  be  recon- 
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stituted  into  a  palatable  equivalent 
of  liquid  fresh  milk. 

Alternatively,  whole  fresh  milk 
is  canned  by  the  aseptic  canning 
process  to  retain  its  natural 
flavour.  A  cheap  milk  substitute, 
known  as  “filled  milk,”  consists 
of  the  non-fat  portion  of  fresh  milk 
combined  with  a  vegetable  fat  in 
place  of  the  original  butterfat. 

Control  and  Factory  Hygiene 

Testing  procedure  on  the  recep¬ 
tion  dock  has  been  simplified  by 
the  use  of  automatic  sampling  de¬ 
vices  and  by  the  general  reliance 
that  can  be  placed  on  the  high 
quality  of  incoming  raw  milk. 
The  sediment  test  is  in  common 
use. 

Bactericides  have  replaced  heat 
sterilisation  in  many  factories,  and 
in-line  cleaning  is  reducing  costs. 
The  Report  sounds  a  note  of  warn¬ 
ing,  however,  about  the  difficulties 
involved  in  in-line  cleaning,  but 
strongly  recommends  manufac¬ 
turers  to  investigate  the  method. 

Packaging  and  Distribution 

The  important  effects  of  the 
supermarket  on  packaging  and 
distribution  are  noted  in  several 
sections  of  the  Report.  Butter, 
for  example,  already  facing  com¬ 
petition  from  the  lower-priced 
margarine,  is  sold  in  elaborate 
eye-catching  packs  which  must  in¬ 
evitably  add  to  its  final  cost  to  the 
consumer.  Liquid  milk  is  being 
sold  in  increasing  quantities  in 
non-returnable  opaque  cartons. 
The  Team  was  impressed  with  the 
strict  compliance  with  specifica¬ 
tion  by  manufacturers  of  packing 
materials  and  the  extent  to  which 
this  improved  factory  efficiency. 
Self  -  forming  outers,  a  useful 
labour-saving  device,  were  also 
noted. 

Engineering  and  Man-power 

The  construction  of  U.S.  fac¬ 
tories  is  no  better  than  that  in 
British  factories,  but  the  space 
within  them  is  put  to  better  use. 
Plant  layouts  provide  space  where 
it  is  needed,  thus  avoiding  double 
handling.  Mechanisation  as  seen 
in  the  U.S.  factories  does  not 
necessarily  involve  large  capital 
expenditure  on  new  equipment, 
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but  much  can  be  achieved  by  the 
intelligent  application  of  small  and 
simple  conveyor  systems,  both  be¬ 
tween  machines  and  to  and  from 
stores. 

The  trade  unions  accept  and  en¬ 
courage  mechanisation  as  a  long¬ 
term  benefit  to  their  members  as 
well  as  to  the  shareholders  of  the 
company.  The  factory  worker 
has  therefore  become  a  skilled  or 
semi-skilled  machine  operator  with 
an  interest  in  his  work  that  would 
not  be  present  if  it  consisted 
mainly  of  manual  effort.  He  is 
also  more  fact  -  and  -  figure  -  con¬ 


scious  than  his  British  counter¬ 
part.  The  absence  of  dominant 
attitudes  on  the  part  of  any  section 
of  industry  and  the  atmosphere  of 
cordial  relations  between  manage¬ 
ment,  unions,  and  workers  must 
be  conducive  to  high  output. 

The  Report  makes  a  number  of 
recommendations  based  on  its 
findings;  these  are  directed  not 
only  to  all  ranks  in  the  industry-, 
but  to  Government  departments. 
Marketing  Boards,  machinery 
manufacturers,  and  suppliers  of 
raw  materials  connected  with  the 
industry. 


Oils  and  Fats 


A  RECENT  monograph*  on  the  re¬ 
fining  of  edible  oils  and  fats  is 
clearly  the  work  of  an  expert.  It 
is  interesting  to  note  that  it  was 
originally  intended  as  part  of  the 
great  handbook  on  this  subject  by 
Dr.  H.  Schoenfeld,  whose  death 
led  to  the  abandonment  of  the  new 
edition  of  the  greater  work,  and 
has  resulted  in  the  publication  of 
this  section  as  a  separate  mono- 
graph. 

The  book  is  divided  into  two 
main  sections,  with  three  subsidi¬ 
ary  ones  dealing  with  details  of 
process  control,  the  design  of  com¬ 
plete  refinery  plants,  and  statisti¬ 
cal  data. 

The  two  main  sections  deal 
with  (a)  the  removal  of  fat-in¬ 
soluble  material  in  refining  by 
settling,  filtration,  and  centrifugal 
treatment;  and  (6)  the  removal  of 
fat-soluble  impurities  by  degum- 
ming  methods,  by  neutralisation 
or  de-acidification,  by  adsorptive 
or  chemical  bleaching,  and  by 
the  various  processes  of  deodor- 
isation. 

Those  engaged  in  the  treatment 
of  edible  oils  and  fats  will  find,  in 
this  practical  treatise,  a  detailed 
and  authoritative  description  of 
the  latest  English,  American,  and 
Continental  practice  up  to  1949. 
Incidentally,  the  first  25  pages 
dealing  with  the  technical  details 
of  filter  presses  would  be  of  value 
to  any  chemical  engineer. 

The  book  is  well  documented 

•  Refining  of  Oils  and  Fats  for  Edible 
Purposes.  By  A.  J.  C.  Andersen,  M.Sc., 
F.R.I.C.,  M.I.Chem.E.  Pp.  204  +  vii. 
Pergamon  Press.  Price  45s. 


by  references  to  the  original  litera¬ 
ture,  and  copiously  illustrated 
with  both  line  blocks  and  photo¬ 
gravure;  in  this  way  the  reader  is 
made  familiar  with  the  general  ap¬ 
pearance  of  most  of  the  types  of 
plant  described  in  the  text. 

It  is  an  added  recommendation 
that  the  author  has  not,  during  his 
technological  descriptions,  lost 
sight  of  the  scientific  basis  under¬ 
lying  the  various  operations,  and 
this  matter  has  been  quite  ade¬ 
quately  dealt  with,  although  with 
understandably  less  emphasis 
than  that  placed  on  the  primarily 
practical  procedures. 

Few  errors  of  fact  have  been 
noted,  and  errors  are  rare  other 
than  those  of  spelling;  e.g.  “naph- 
thalin  ”  for  “naphthalene”  (p. 
31);  “Twaddel”  for  “  Twad- 
dell  ”  (p.  40);  and  others,  but 
these  are  only  trifling  blemishes  in 
an  otherwise  valuable  survey. 

The  general  production  of  the 
book  is  good ;  although  two  points 
in  the  house  rules  of  the  publishers 
are,  I  think,  capable  of  improve¬ 
ment,  namely,  the  decision  to  use 
capitals  instead  of  lower  case  for 
the  organic  chemical  names  occur¬ 
ring  in  the  body  of  sentences  (c/. 
p.  137),  a  practice  which  is  uncon¬ 
ventional  and  confusing,  and  the 
use  of  superscript  numerals  for 
listing  references  at  the  end  of  the 
chapters.  Obviously  superscripts 
are  inevitable  in  the  body  of  the 
text,  but  at  the  end  of  the  chapter 
they  are  unnecessary  and  better 
replaced  by  italic  numerals  of  the 
same  point  as  the  body  of  the  refer¬ 
ence  text. — G.  M.  Dyson. 
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Measuring  Temperature  by  Electronics 

Jack  Meyer  and  Leo  Walter 

The  preparation  and  processing  of  food  by  mass  production  methods  involves  the  breakdown  of 
a  single  complex  operation  into  a  number  of  simple  unit  operations,  the  implication  of  which  is 
the  standardisation  of  methods  and  products.  Recognising  the  need  to  retain  personal  super¬ 
vision,  which  is  sometimes  lost  by  conversion  to  such  methods,  modem  plant  engineers  are 
turning  increasingly  to  the  use  of  automatic  measuring  and  recording  instraments. 

I’N  the  highly  complex,  high  instrument  and  the  point  of  group  of  other  important  process 
■*-sf)eed  operation  that  character-  measurement  is  strictly  limited,  variables,  such  as  pressure,  rate  of 
ises  the  modern  food  plant,  one  of  preventing  effective  centralisation  flow,  liquid  level,  />H,  and  den- 
the  most  difficult  problems  of  man-  of  control.  The  mechanical  mul-  sity. 

agement  is  to  keep  track  of  each  tiple  thermometer  is  nothing  more  In  the  measurement  of  tempera- 
of  the  many  processes  being  car-  than  a  group  of  separate  thermal  ture,  the  sensing  devices  used  are 
ried  on.  The  plant  foreman  must  systems  installed  in  a  single  case  the  resistance  bulb  and  the  thermo- 
"  feel  the  pulse  "  of  his  plant  con-  to  record  on  a  single  chart,  so  that  couple.  The  first  of  these  makes 
tinuously  if  he  is  to  predict  trouble  a  six-point  thermometer  would  use  of  the  phenomenon  of  resist- 
before  it  begins  to  develop;  his  present  more  of  a  maintenance  ance  change  with  the  temperature, 
diagnosis  must  be  quick  and  ac-  problem  than  six  separate  instru-  Therefore,  the  change  of  resistance 
curate  so  that  he  can  take  the  ments.  Pens  must  be  arranged  so  of  a  measured  length  of  wire  ran 
necessary  steps  to  prevent  any  loss  that  they  can  cross  over  each  other,  be  interpreted  as  temperature  by 
of  product  or  hazard  to  workers.  resulting  in  an  apparent  lag  of  means  of  a  suitable  measuring  in¬ 
several  minutes  between  simulta-  strument.  The  thermocouple  is 
Centralising  Recording  Equipment  neous  temp)eratures  at  different  based  on  the  fact  that  if  two  dis- 

Since  many  food  manufacturing  points  owing  to  different  radii  of  similar  wires  are  welded  together, 
processes  consist  essentially  of  heat  pen  arms.  at  one  end  they  will  produce  volt- 

treatment  to  produce  the  desired  that  varies  with  the  tempera- 

physical,  chemical,  and  bacterio-  Electronic  Potentiometer  ture  difference  between  the  welded 

logical  reactions,  the  foreman’s  The  new  concept  of  multi-point  end  (hot  junction)  and  the  un¬ 
problems  would  be  largely  solved  measurement  solves  all  these  prob-  welded  end  (cold  junction).  The 
by  a  centrally  located  recorder,  lems  by  adopting  the  electronic  application  of  a  suitable  measur- 
charting  the  values  of  the  most  potentiometer  with  suitable  sens-  ing  instrument  allows  this  voltage 
vital  temjjeratures  in  the  plant,  ing  elements  to  measure  not  only  to  be  interpreted  as  temperature 
and  a  centrally  located  indicator  temperature,  but  also  a  growing  with  great  accuracy, 
which  would  allow  him  to  check 
the  temperature  of  any  important 
piece  of  processing  equipment. 

This  same  problem,  on  a  much 
larger  scale,  led  the  operators  of 
oil  refineries,  chemical  plants, 
power  stations,  paper  mills,  and 
other  industries  to  adopt  this  type 
of  instrumentation  over  a  decade 
ago,  and  today  the  food  indus¬ 
tries  fully  appreciate  the  value  of 
such  devices.  Basic  research,  unit 
process  control,  overall  operation, 
and  food  storage  supervision  have 
all  been  greatly  aided  by  the  use 
of  electronic  multi-point  recorders. 

A  few  mechanical  multiple 
thermometers  capable  of  produc¬ 
ing  a  single  chart  record  of  tem¬ 
peratures  at  as  many  as  six  dif¬ 
ferent  points  have  been  devised, 
but  these  instruments  possess 
several  inherent  disadvantages 
which  make  them  unsuitable  in  all 
but  a  few  sjjecial  cases.  For  in-  inserting  a  special  meat  thermocouple  lor  testing  centre  temperature  after  cooking, 
stance,  the  distance  between  the  Photo  Schluderberg-Kurdle  Meat  Packing  Co.,  Baltimore,  U.S.A. 
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As  the  direction  of  the  original  cur¬ 
rent  indicates  whether  the  known 
electrical  quantity  is  greater  or 
smaller  than  the  unknown,  it  is 
used  to  determine  the  phase  rela¬ 
tionship  between  the  two  sets  of 
windings  in  a  split-phase  motor. 
This  phase  relationship  has  the 
effect  of  causing  the  motor  imme¬ 
diately  to  apply  full  jX)wer  to 
return  the  bridge  circuit  to  the 
balanced  condition. 


Using  Multi-point  Instruments 

The  thermocouple,  which  occu¬ 
pies  but  little  space  and  can  easily 
be  wired  through  pressure-tight 
fittings  to  measure  temperatures 
inside  retorts  or  even  inside  a  can 
being  processed  in  a  retort,  has 
long  been  recognised  as  an  invalu¬ 
able  aid  in  determining  thermal 
death  times  and  heat  penetration 
rates.  However,  until  the  adoption 
of  the  electronic  potentiometer, 
much  time  had  to  be  spent  in 
against  a  known  voltage.  A  measuring  the  millivolt  output  of 
powerful  balancing  motor  swiftly  sealed-in  thermocouples  by  means 
adjusts  the  variable  resistance  of  a  of  manually  balanced  potentio- 
calibrated  slide  wire,  balancing  the  meters,  and  recording  the  data  in 
unknown  electrical  quantity  with  tabular  form.  Later,  these  milli- 
a  known  one  and  at  the  same  time  voltages  would  be  converted  to 
moving  the  scale  and  pen  of  the  their  temperature  equivalent  so 
instrument.  VV' hen  these  two  quan-  that  the  final  computations  could 
titles  are  equalised  and  the  instru-  be  made. 

ment  is  in  balance,  the  exact  tern-  By  the  use  of  multi-point  re- 
perature  is  recorded  on  the  instru-  corders,  the  record  of  time  and 
ment  chart,  and  indicated  by  the  temperature  provided  allows  deter- 
scale  pointer.  minations  to  be  made  with  much 

When  an  unbalance  exists,  the  greater  ease, 
minute  current  flowing  through  An  almost  identical  situation 
the  bridge  is  electronically  ampli-  existed  in  the  determination  of 
fied  to  produce  a  considerable  freezing  rates  in  much  of  the  ex¬ 
electromotive  force  in  the  field  ploratory  work  carried  out  in  the 

frozen  food  industry.  The  early 


Multi-point  recorder  at  left  provides  records  of  chocolate  tempering  process  cycles  in 
10  pans.  In  the  centre  is  a  programme  controller  lor  one  kettle. 

Photo  S.  F.  Whitman  and  Son.  Inc.,  Philadelphia. 


Since  the  temperature  at  the 
point  of  measurement  is  translated 
into  an  electrical  quantity  before 
transmission  to  the  measuring  in¬ 
strument,  these  thermocouples  can 
be  connected  intermittently  to  the 
measuring  instrument  through  a 
commutator,  and  a  single  measur¬ 
ing  system  can  be  used  to  measure 
the  temperature  at  each  point  in 
regular  sequence.  For  example, 
a  print-wheel,  synchronised  with 
the  commutator,  prints  a  small 
“  -I-  ”  sign  to  mark  the  precise  tem¬ 
perature  and  time  with  a  colour- 
coded  number  to  permit  easy  iden¬ 
tification  of  the  point  indicated. 

The  variety  of  print  speeds  avail¬ 
able  in  the  multi-point  recorders  windings  of  the  balancing  motor 
allows  the  selection  of  a  recording 
frequency  that  is  adapted  to  the 
application. 

The  multi-point  precision  indi¬ 
cator  uses  the  same  type  of  measur¬ 
ing  system  but  is  connected  to  the 
sensing  elements  through  a  series 
of  push-buttons,  causing  the  dial 
scale  of  the  instrument  to  indicate 
the  proper  temperature  when  a 
contact  is  closed. 


Ttmptrolur* 

Rtcofdtr 


Humid:  ty 
Rtcofdtf 


Cooling 
TunntI  ' 


Principle  of  Operation 

Essentially,  the  electronic  poten¬ 
tiometer  is  an  instrument  which 
balances  the  unknown  voltage  pro¬ 
duced  by  the  sensing  element 


InstrumenUtlon  of  air  conditioning  for  sugar  confectionery  plant  (enrober  room). 
H  =  humidity  sensing  element.  T= temperature  sensing  element;  HO  =  non-indicating 
humidity  controller. 
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adoption  of  this  recorder  has  un¬ 
doubtedly  been  partially  respons¬ 
ible  for  the  fine  record  for  high 
quality  products  in  this  indus- 

The  uses  of  multi-point  measure¬ 
ment  are  by  no  means  limited  to 
the  research  laboratory.  The  meat 
canner  has  found  that  the  use  of 
the  electronic  precision  indicator 
will  speed  up  production  and 
improve  the  quality  of  food  being 
boiled,  since  it  enables  a  rapid  and 
accurate  measurement  to  be  made 
of  the  internal  temperature  of  a 
representative  piece  in  any  one  of 
his  processing  vats.  A  waterproof 
thermocouple,  inserted  in  the 
centre  of  one  can,  in  each  vat,  is 
wired  to  the  measuring  instru¬ 
ment  through  a  multiple  selector 
switch.  When  a  batch  of  canned 


hams,  for  instance,  has  been 
cooked  for  approximately  the  right 
length  of  time,  the  operator  turns 
the  selector  switch  to  the  proper 
number  and  reads  the  true  internal 
temperature  of  one  of  the  hams  in 
that  batch  before  reducing  the 
temperature  of  the  boiling  water. 

The  baker  has  likewise  found 
these  instruments  particularly 
adapted  to  some  of  his  operations. 
In  one  American  company,  a  four- 
point  strip  chart  recorder  is  used 
to  furnish  a  continuous  record  of 
the  temperature  of  each  of  the  four 
heat  zones  of  a  105  ft.  tunnel-oven 
during  operation. 

The  same  type  of  instrument  is 
used  by  some  chocolate  manufac¬ 
turers.  The  temperature  of  auto¬ 
matically-tempered  chocolate  is 
checked  by  means  of  thermo¬ 


couples  mounted  on  the  rotating 
agitators  of  the  tempering  kettles. 
The  continuous  chart,  showing  the 
temperature  cycle  for  each  kettle, 
checks  the  complicated  heat  treat¬ 
ment  process  required  to  produce 
the  desired  flavour,  body,  texture, 
and  appearance  of  chocolate. 

Similar  instruments  can  be  used 
to  measure  the  temperature  and 
humidity  in  rooms  where  chocolate 
is  processed ;  experience  has  shown 
that  careful  control  of  these  condi¬ 
tions  results  in  a  better  texture  and 
appearance  in  the  final  product. 
One  is  a  conventional  temperature 
measuring  system  utilising  resist¬ 
ance  bulbs  as  sensing  elements, 
while  the  other  measures  relative 
humidity  by  means  of  special  ele¬ 
ments,  recording  it  on  a  direct 
reading  chart. 


Garden  Party  at  Crux  Easton 


Mr.  and  Mrs.  Leonard  Hill 
entertained  members  of  the  Food 
and  Agriculture  Groups  of  the 
Society  of  Chemical  Industry  at 
a  garden  party  at  their  home  at 
Crux  Easton  on  August  i.  Mr. 

Hill  is  this  year’s  chairman  of  the 
Agriculture  Group. 

During  an  afternoon  of  brilliant 
sunshine,  distinguished  scientists, 
agriculturalists,  and  other  eminent 
personalities  were  shown  round  his 
large  agricultural  estate  by  Mr. 

Hill,  features  of  which  are  the  re¬ 
clamation  of  waste  land,  the  clear¬ 
ing  of  unproductive  woodland  in 
preparation  for  farm  cropping, 
and  the  conversion  to  modern 
standards  of  rural  cottages  occu¬ 
pied  by  farm  and  estate  workers, 
with  their  pleasant  gardens  re¬ 
claimed  from  bush. 

Tea  was  partaken  on  the  lawns. 
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with  their  spectacular  setting  of 
summer  flowers,  and  it  was  only 
when  the  trees  threw  their  shadows 
over  the  grass  that  the  guests  were 
able  to  tear  themselves  away  town- 
wards,  carrying  away  with  them 
memories  of  a  pleasant  function, 
blessed  by  the  weather,  and  en¬ 
hanced  by  the  prodigal  hospitality 
of  their  host  and  hostess. 

Among  those  who  accepted  invi¬ 
tations  were : 

Dr.  ainl  Mrs.  A.  J.  .Amos;  Dr.  and 
Mrs.  de  Brath  Ashworth  and  Miss  L. 
Ashworth:  Mr.  and  Mrs.  .A.  L.  Bachar- 
ach;  Mr.  R.  C.  Baker  and  guests;  Mr. 
and  Mrs.  L.  H.  (1.  Barton;  Mr.  A.  G. 
Baxter-Shawe  and  Miss  Potter;  Mr.  and 
Mrs.  V.  A.  C.  Bergne;  Miss  E.  Blundell 
and  Mrs.  L.  Stcxldart;  Mr.  H.  J.  Bunker 
and  guest;  Capt.  F.  L.  Busey,  U.S.N., 
and  Mrs.  Busey;  Rear-Admiral  C.  F. 
Chillingworth,  t’.S.N.,  and  Mrs.  Chill- 
ingworth;  Dr.  and  Mrs.  G.  W.  Cooke; 
Mr.  and  Mrs.  T.  Cnisbie-Walsh;  Dr. 


J.  O.  Cutter  and  guests;  Dr.  and  Mrs. 
J.  G.  Davis,  Miss  Davis,  and  guest; 
Mr,  P.  Davis;  Mr.  R.  Dudley;  Dr.  and 
.Mrs.  H.  Greene,  and  Miss  Greene; 
Capt.  and  Mrs.  E.  N.  Griffith;  Mr.  and 
Mrs.  K.  Hole:  Mr.  and  Mrs.  G.  V. 
Jacks^  Prof,  and  Mrs.  H.  D.  Kay;  Dr. 
D.  W.  Kent-Jones  and  guest;  Mr.  and 
Mrs.  T.  R.  Lloyd;  Dr.  H.  Manley  and 
Miss  S.  Burgess-Smith;  Mr.  and  Mrs.  N. 
Martin;  Dr.  and  Mrs.  R.  F.  Milton; 
Dr.  and  Mrs.  G.  F.  New  and  Mrs. 
Fournier  d’Alf)e;  Mr.  anti  Mrs.  A.  S. 
Nickelson;  Mr.  and  Mrs.  \V.  G.  Norris; 
Mr.  and  Mrs.  J.  R.  Olivier;  Mr. 
J.  B.  E.  Patterson;  Dr.  S.  Pickholz 
and  guest;  Rear- .Admiral  Pirie  and 
guest;  Mr.  and  Mrs.  E.  M.  Pullom; 
Prof,  and  Mrs.  R.  Rae;  Mr.  and  Mrs. 
D.  B.  Reid;  Mr.  and  Mrs.  E.  S.  F. 
Rogans;  Dr.  and  Mrs.  E.  \V.  Russell; 
Sir  John  and  Ladv  Russell;  Mr.  R.  D. 
Russell:  Capt.  R.  \V.  Schepers,  U.S.N., 
and  Mrs.  Schepers:  Mrs.  Shakespear 
and  Mrs.  I^yard;  H.E.  General  Shan- 
ker  Shamsher  and  the  Rani  Shanker; 
Sir  Harold  and  Lady  Tempany;  Mr. 
and  Mrs.  R.  .A.  Templeton:  Col.  and 
Mrs.  D.  NV.  Torrey  and  Mrs.  Preston; 
Group-Capt.  H.  Turner.  R.A.F.;  Dr. 
B.  V.  de  G.  Walden  and  guest;  Mr. 
H.  C.  S.  de  Whalley  and  guest. 
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Fluoridation  and  Dental  Caries 


That  there  is  some  connexion 
between  fluoride  in  the  diet  and 
decreased  liability  to  dental  caries 
was  first  suggested  in  Great  Britain 
more  than  50  years  ago.  Field  in¬ 
vestigations  in  America  and  in 
Great  Britain  proved  that  the 
caries  incidence  was  lower  in  the 
teeth  of  children  born  and  raised 
in  areas  where  the  domestic  water 
supply  contained  one  or  more 
parts  of  fluoride  per  million  than 
in  areas  where  the  water  was  de¬ 
ficient  in  that  material.  In  America 
controlled  studies  were  begun  some 
seven  years  ago  to  see  whether  the 
same  decrease  in  dental  decay 
would  follow  the  addition  of  fluor¬ 
ide  to  water  supplies  containing 
less  than  one  part  per  million.  The 
reports  of  the  American  studies 
were  felt  to  be  sufficiently  encour¬ 
aging  to  warrant  the  sending  of  a 
Government  mission  to  study  the 
American  results. 

As  the  mission  found  fluorida¬ 
tion  to  be  a  useful  means  of  re¬ 
ducing  the  incidence  of  dental 
caries  in  North  America,  they  de¬ 
duced  that  it  might  have  the  same 
effect  in  Great  Britain.  They 
recommend  that  its  adoption 
should  be  considered,  subject  to 
the  reservation  that  it  is  advis¬ 
able  in  the  first  instance  to  limit 
the  adoption  to  certain  selected 
communities  to  be  treated  as  study 
centres. 

The  re|K)rt*  of  the  mission  which 
led  to  the  above  recommendation 
is  a  well-balanced  study  of  all  the 
relevant  information  concerning 
fluoridation  (Monthly  Bulletin  of 
the  Ministry  of  Health  and  the 
Public  Laboratory  Service,  12,  6, 
1 13).  It  should  be  of  considerable 
assistance  to  Medical  Officers  of 
Health  who  may  be  called  U|X)n  to 
assess  the  value  of  the  process  as  a 
I)ublic  health  measure.  W’orkers 
in  the  public  health  field  generally 
w  ill  be  enabled  to  study  their  par¬ 
ticular  aspect  of  the  problem. 

Since  the  aim  of  fluoridation  is 
to  reduce  dental  caries,  an  ex¬ 
tended  account  is  given  of  the  pur- 
jx)se  and  general  design  of  fluori¬ 
dation  studies  and  the  methods  of 

•  The  FluortdatioH  of  Domestic  Water 
Supplies  in  North  America  as  a  Means  of 
Controlling  Dental  Cartes.  Report  of  the 
I’nited  Kingdom  Mission.  Pp.  i<K)-iii. 
H.M.S.O.  Price  5s. 


presenting  and  assessing  results. 
VN’ater  engineers  will  find  of  par¬ 
ticular  interest  a  section  dealing 
with  the  various  fluoride  com¬ 
pounds  which  may  be  used  for 
making  good  a  fluoride  deficiency 
in  the  water,  details  of  the  way 
they  are  applied,  and  methods  of 
control. 

The  public  reaction  in  America 
is  dealt  with,  as  also  are  the  pos¬ 
sible  hazards.  The  latter  section 
will  no  doubt  be  studied  with  par¬ 
ticular  interest  by  all  concerned. 
In  the  words  of  the  mission: 

“  Several  million  people,  in 
America  and  elsewhere,  live  in 
areas  where  fluorides  occur  natur¬ 
ally  in  the  water  supplies  in  con¬ 
centrations  of  I  p.p.m.  or  more. 
There  is  no  evidence  that  such 
naturally  fluoridated  water  differs 
in  any  way  which  is  of  biological 
significance  from  water  to  which 
fluorides  have  been  added  ...  If 
it  is  accepted  that  artificially  and 
naturally  fluoridated  waters  have 
the  same  biological  effects,  then 
evidence  of  benefit  or  harm  can  be 
derived  not  only  from  experience 
following  the  addition  of  fluorides 
to  water,  but  also  from  the  health 
experience  of  the  vast  number  of 
people  who  have  always  consumed 
water  with  a  high  natural  fluoride 
content  .  .  . 

"...  Research  into  the  toxi¬ 
cology  of  fluorine  compounds  has 
been  continuous,  and  the  possi¬ 
bility  that  continued  low-level  con¬ 
sumption  of  fluoride  might  eventu¬ 
ally  cause  undesirable  effects  has 
been  recognised  for  many  years. 
This  research  and  awareness  has 
been  stimulated  by  keen  scientific 
and  public  interest  and  by  not  a 
little  controversy.  Yet,  no  definite 
evidence  has  been  forthcoming 
that  the  continued  consumption  of 
fluorides  at  a  level  of  about  i 
p.p.m.  is  in  any  way  harmful  to 
health.  This  is  an  impressive  fact 
and  one  which,  in  our  opinion, 
makes  it  quite  certain  that  if  any 
untoward  effect  is  revealed  by 
future  research  it  will  be  of  a  rela¬ 
tively  trivial  order  .  .  .  We  do 
not  wish  to  take  sides  in  this  matter 
of  opinion,  but  merely  to  assert 
the  fact  that  no  risk  is  at  present 
known  to  exist.  If  a  risk  exists  at 
all,  it  is  so  inconspicuous  that  it 


has  not  been  revealed  by  many 
years  of  investigation.  Millions  of 
people  are  living  in  ordinary  good 
health  on  water  containing  fluor¬ 
ide  in  the  amounts  recommended 
for  caries  control  (or  more),  so 
that  the  fluoridation  of  other 
waters  involves  no  new  experience 
in  human  welfare." 

F'ifteen  appendices  contain  the 
detailed  information  on  which  the 
report  is  based.  Thus  the  criteria 
of  dental  assessment  and  the 
methods  of  assessing  dental  caries 
findings  used  in  the  different 
American  studies  are  clearly  ex¬ 
plained.  The  dental  findings  in 
children  in  the  various  studies  are 
discussed,  as  also  are  recent  studies 
on  adults  in  America  and  Great 
Britain. 

The  possible  hazards  referred  to 
above  are  examined  at  length  in 
two  appendices.  The  various  ap¬ 
pliances  used  for  cariydng  out 
fluoridation  of  water  supplies  by 
large  or  by  small  undertakings 
is  clearly  explained  and  well  illus¬ 
trated. 

Of  particular  interest  to  those 
who  have  heard  vaguely  that  one 
of  the  effects  of  too  much  fluoride 
in  the  water  is  to  cause  brown 
staining  or  otherwise  to  disfigure 
the  teeth  will  be  a  coloured  plate 
showing  a  faint  occasional  white 
fleck  which  may  be  associated  in 
a  small  proportion  of  cases  with  a 
fluoride  content  of  one  part  per 
million  or  less.  This  is  the 
strength  considered  necessary  to 
bring  about  a  reduced  caries  inci¬ 
dence.  The  white  flecks  are  ordin¬ 
arily  to  be  detected  only  by  re¬ 
flected  light  and  would  pass  un¬ 
noticed  to  the  uninstructed. 

Not  the  least  valuable  part  of 
this  excellent  report  is  a  very  full 
bibliography. 


The  Leonard  Hill  Technical 
Group 

.irticles  published  in  some  of 
our  associate  journals  tn  the 
Leonard  Hill  Technical  Group 
this  month  include: 

Manufacturing  Chemist. — 
Particle  Sizes  for  Additives  to 
Animal  Foods;  lonones. 

Chemical  &  Process  Engineer¬ 
ing. — Yeast  from  Mola.sses; 
Vacuum  Technique. 

World  Crops. — Cane  Sugar  in 
East  Africa;  Robusta  Coffee. 
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Quality  Control  in  Ice  Cream  Manufacture 

P.  S.  Lucas  and  Roger  ilkowske 

Department  of  Dairy,  Michigan  State  College 

Variations  in  pasteurisation  tempe/atures,  homogenisation  pressures  and  temperatures,  the 
ageing  period,  and  the  temperature  in  the  hardening  room  for  either  batch  or  continuous 
frozen  ice  cream  are  the  five  main  factors  which  may  affect  its  quality.  Most  of  these 
have  not  been  investigated  experimentally,  but  have  been  the  subject  only  of  opinion  and  observa¬ 
tion  under  uncontrolled  conditions.  In  the  tests  reported  in  this  article,  these  factors  were  checked, 
where  practicable,  for  their  effect  upon  acidity;  pH;  viscosity;  surface  tension;  protein  stability, 
as  determined  by  the  alcohol  number;  fat  globule  size;  clumping;  whipping  quality;  body  and 
texture  score;  melt-down  characteristics;  and  ice  crystal  size.  The  mixes  contained  12  per  cent, 
butterfat,  11  per  cent,  serum  solids,  sweetener  to  the  equivalent  of  15  per  cent.,  and  0*3  of  1  per 
cent,  stabiliser.  The  sweeteners  used  were  sucrose,  dextrose,  and  Sweetose;  the  stabiliser — 
gelatin  containing  mono-  and  di-glyceride;  the  dairy  products — cream,  non-fat-dry-milk  solids, 
and  skim  milk. 


The  mixes  were  pasteurised  at 
150°,  160°,  and  i7o®F.  by  the 
holding  method;  the  effect  of  those 
temperatures  upon  the  ii  proper¬ 
ties  enumerated  above  was  then 
checked.  In  all  instances,  except 
one,  the  temperature  of  pasteur¬ 
isation  showed  no  noticeable  effect 
on  any  properties  which  the  tests 
might  reveal.  The  exception  was 
that  of  viscosity  which,  in  the  case 
of  two  batches,  was  increased  after 
homogenisation,  and  was  de¬ 
creased  in  three  others. 

Homogenisation  Pressures 

Each  batch  of  ice  cream  was 
homogenised  at  pressures  which 
were  increased  by  500  pound  in¬ 
crements,  from  1,500  to  3,500 
pounds  per  square  inch.  These 
batches  had  been  pasteurised  at 
I5o°F.  for  30  minutes,  cooled, 
and  aged  for  24  hours  at  40® F. 
before  freezing. 

Viscosity  was  increased  appre¬ 
ciably  by  an  increase  in  pressure. 
The  results,  expressed  in  centi- 
poises,  are  given  in  Table  i. 

Much  of  the  increase  in  viscos¬ 
ity  in  the  mix  after  homogenisa¬ 
tion  was  due  to  a  clumping  of  the 
fat  globules.  The  degree  of  clump¬ 
ing,  as  observed  by  microscopic 
examination,  was  markedly  in¬ 
creased  as  homogenisation  pres¬ 
sures  were  increased.  As  revealed 
under  “after  freezing”  in  Table 
I,  samples  of  the  frozen  ice  cream 
that  were  melted  showed  a  great 
reduction  in  viscosity,  which  cor¬ 
related  with  the  greatly  reduced 
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amount  of  fat  globule  clumping. 
This  breaking  up  of  clumps  of  glo¬ 
bules  by  the  dasher  of  the  freezer 
took  place  when  the  mix  was  rela¬ 
tively  low  in  temperature,  but  if 
relatively  high  the  reverse  oc¬ 
curred:  a  coalescence  of  the  glo¬ 
bules  or  churning.  Fat  globule 
size  was  decreased  as  pressure  was 
increased. 

When  a  dip  of  each  of  the  ice 
creams  was  placed  in  a  funnel  at 
room  temperatures,  allowed  par¬ 
tially  to  melt,  and  the  drip  col¬ 
lected  in  a  graduated  cylinder, 
those  creams  homogenised  at  3,500 
pounds  pressure  melted  three  times 
the  quantity  of  drip  in  a  given  time 
than  did  cream  homogenised  at 
1,500  pounds.  As  pressure  in¬ 
creased  the  smoothness  of  the 
melted  portion  also  increased.  On 


the  average,  fat  globule  size  was 
almost  twice  as  great  when  the  mix 
was  homogenised  at  1,500  pounds 
as  at  3,500  pounds — 2  microns 
compared  with  1-25  microns. 

Homogenisation  Temperatures 

Using  a  single-stage  homogen- 
iser  with  breaker  ring,  operating 
at  2,500  pounds  pressure,  the 
authors  ran  several  mixes  through 
the  machine  at  temperatures  of 
no®,  130°,  150®,  and  I70®F. 
The  temperature  had  little,  if  any, 
effect  on  acidity,  />H,  surface  ten¬ 
sion,  protein  stability,  fat  size, 
score  of  the  ice  cream,  melt  down, 
or  ice  crystal  size. 

On  the  contrary,  however, 
temperature  of  homogenisation 
affected  viscosity  significantly  as 
may  be  seen  in  Table  2.  With 


TABLE  1 


EFKECT 

Homogenisation 

pressure 

OF  VARYING 

THE  HOMOGENISATION 

Centipose 

PRESSURE 

Batch 

Batch 

Batch 

Batch 

Batch 

X 

A 

F 

K 

P 

Before  homogenising 
{K>unds 

0 

05  9 

120-9 

105-3 

130  7 

49-8 

After  homogenising 
pounds 

1,500 

«59-8 

141-7 

X23-7 

188-2 

78-9 

2,000 

222  0 

163-6 

144-0 

205-7 

92-5 

2,500 

248-9 

205-3 

162-1 

225-6 

II4-4 

3,000 

291-4 

267-0 

178-0 

261-3 

132-0 

3,500 

3220 

310-6 

193  8 

318-8 

163  0 

After  freezing 
pounds 

1,500 

1X5-4 

70-5 

42-9 

70-5 

52  6 

2,000 

126-0 

83-3 

41-4 

69-2 

56-4 

2,500 

120-3 

lOO'O 

42-9 

65-2 

59-2 

3,000 

t20-5 

120-5 

41-0 

67-7 

62-2 

3,500 

124-1 

105-8 

40-4 

73-7 

62-6 
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TABLE  2 


EFFECT  OF  VARYING  THE  HOMOGENISATION  TEMPERATURE  ON  THE  VISCOSITY 

OF  THE  MIX 


Hotnogenisation 

temperature 


H 


Batches 

I 


102-3 


243-5 


!36-8 


Before  homogenising 
degrees  F. 


loo  .  . 

357 

76-1 

After  homogenising 

degrees  F. 

1 10  . . 

251-4 

492-6 

130 . 

248-9 

329-4 

150 . 

2322 

214-7 

170 . 

230-3 

188-6 

each  mix  there  was  a  diminishing 
viscosity  for  each  increase  in  tem¬ 
perature.  Except  for  Batch  D, 
the  decrease  was  very  noticeable. 

Consistently,  with  viscosity,  an 
increase  in  homogenising  tempera¬ 
ture  caused  a  decrease  in  clump¬ 
ing.  It  would  be  anticipated  that 
increased  heat  in  the  mix  would 
cause  some  globules  to  coalesce 
and,  thereby,  decrease  viscosity. 
That  this,  however,  did  not  occur 
to  a  great  extent  is  shown  by  the 
apparent  lack  of  effect  on  fat  glo¬ 
bule  size  as  viewed  microscopic¬ 
ally. 

Ageing  Period  of  the  Mix 

Ageing  is  here  considered  as 
that  period  between  the  homogen¬ 
isation  of  an  ice  cream  mix  until 
it  is  frozen,  during  which  time 
proteins,  dehydrated  by  pasteur¬ 
isation,  become  hydrated'  and  the 
butterfat  crv'stallises.  Thus  vis¬ 
cosity  of  the  mix  was  increased,  as 
well  as  plasticity,  by  the  decrease 
in  the  percentage  of  free  water  left 
in  the  mix. 

To  check  the  effects  of  ageing, 
the  mix,  instead  of  being  kept  as 
usual  for  two  days,  was  held  at 
40° F,  before  freezing  for  periods 
of  o,  4,  24,  and  48  hours.  (See 
Table  3.) 

An  increase  in  the  ageing  period 
increased  viscosity,  slightly  bet¬ 
tered  the  quality  of  the  ice  cream, 
increased  the  speed  of  its  melt¬ 
down,  and  increased  the  ability  of 
the  mix  to  take  on  overrun.  The 
other  properties  being  checked 
were  unaffected. 

Effect  of  Ageing  on  Viscosity 

Ageing  was  not  nearly  so  effec¬ 
tive  in  increasing  viscosity  as  was 
homogenisation  pressure.  The 
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554-6 

492-6 

319-6 

508-5 

463-4 

1771 

223-2 

391-0 

125-2 

207-2 

316-8 

110-9 

readings  for  viscosity  after  freez¬ 
ing,  however,  are  interesting. 
The  action  of  the  freezer  agitator 
has  been  previously  mentioned  as 
reducing  viscosity.  Such  de¬ 
stroyed  viscosity  has  been  referred 
to  as  “apparent  viscosity."  If 
that  viscosity  which  remains  re¬ 
presents  ‘  ‘  basic  viscosity,  ’  ’  then 
ageing  may  in  some  cases  have  an 
effect  on  basic  viscosity.  The  fall 
in  viscosity  after  freezing  must  be 
attributed  to  the  destruction  of  the 
stabiliser  -  induced  gel  structure 
caused  by  agitation.  It  would  be 
logical  to  surmise  that  ease  of 
overrun  incorporation  might  be 
due  to  this  basic  viscosity,  since 
other  work  shows  it  not  to  be 
due  to  overall  viscosity."  There 
was  a  slight  increase  in  overrun 
incorporation  but  this  was  too 
slight  to  be  significant.  Ageing 
improved  body  and  texture  so 
little  as  to  be  scarcely  noticeable. 

The  average  volume  of  melted 
material  from  ice  creams  made 
from  mixes  aged  o,  12,  24,  and  48 
hours,  was  34,  46,  55,  and  61  ml., 
respectively.  Mixes  aged  24  hours 


and  then  frozen  melted  twice  as 
readily  as  did  those  that  were  not 
aged  and  one-third  more  readily 
than  those  aged  12  hours.  The 
meltdown  from  the  aged  mixes 
was  smoother  and  less  watery  than 
that  from  the  unaged  mixes.  These 
differences  may  be  due  to  hydra¬ 
tion  of  proteins  during  the  harden¬ 
ing  in  storage,  a  hypothesis  diffi¬ 
cult  to  prove. 

Increased  Overrun  Attained 

Aged  mixes  assumed  overrun 
faster  during  freezing  and  attained 
increased  overrun  as  the  length  of 
the  ageing  period  was  increased. 
Those  mixes  aged  not  at  all  and 
those  aged  for  four  hours  required 
10  minutes  to  reach  no  per  cent, 
overrun,  while  the  other  two  re¬ 
quired  seven  minutes.  The  first 
two  attained  120  per  cent,  over¬ 
run  in  20  minutes  of  freezing;  the 
latter  two  132  per  cent. 

Effects  of  Hardening  Room  Temperature 

Checks  were  made  on  both  con¬ 
tinuous  and  batch  frozen  ice  cream 
but  only  for  score,  meltdown,  and 
ice  crystal  size.  Temperatures  of 
0°,  -10°,  and  -20°F.  were  used 
for  hardening.  Since  much  ice 
cream  is  in  a  semi-frozen  condition 
when  drawn  from  the  freezer,  the 
lower  the  hardening  room  temper¬ 
ature  the  more  quickly  the  cream 
will  freeze,  and  with,  theoretic¬ 
ally, “  smaller  ice  crystals  and  a 
smoother  body. 

Average  body  and  texture 
scores  for  batch  frozen  ice  creams 
hardened  at  0°,  —10°,  and 


TABLE  3 

EFFECT  OF  VARYING  THE  AGEING  PERIOD  ON  THE  VISCOSITY  OF  THE  MIX 


Centipoise 


Ageing  period 

Batch 

Batch 

Batch 

Batch 

Batch 

Before  homogenising 
hours 

C 

E 

N 

0 

T 

0 

After  homogenising 
hours 

35-7 

108-8 

46-2 

49-8 

368 

u  . . 

58-3 

196-6 

102-5 

105-7 

78-0 

4 . 

60-5 

210-6 

119-2 

1 12-0 

88-4 

24 . 

6o-2 

253-8 

115-8 

108-7 

93-3 

48 . 

After  freezing 
hours 

58-3 

275-4 

127-8 

111-3 

97-6 

0  . . 

42-1 

63  0 

90-4 

67-7 

64-7 

4 . 

44-7 

57-5 

90-6 

72-2 

6i-i 

24 . 

79-3 

73-9 

89-7 

73-3 

6i-l 

48 . 

89-5 

88-6 

91-4 

62-0 

59-0 

September^  1953 — Food  Manufacture 


TABLE  4 

SIZE  OF  ICE  CRYSTALS  IN  MICRONS 


Hardening 


Batch  frozen  ice  crean. 


temperature 

Batch 

Batch 

Batch 

Batch 

Batch 

Z 

B 

E 

F 

H 

degrees  F". 

0 

45 

55 

55 

55 

50 

— 10 

35 

45 

45 

45 

45 

-  20 

30 

35 

40 

45 

40 

Continuous  frozen  ice 

cream 

Batch 

Batch 

Batch 

Batch 

Batch 

•  y 

A 

C 

D 

G 

degrees  F. 

0 

30 

40 

35 

40 

35 

— 10 

25 

30 

30 

30 

30 

—  20 

25 

30 

30 

30 

30 

-20°F.  were  27-7,  28*15,  and 
28*35^ respectively;  for  continuous 
frozen  28*45,  28*65,  and  28*9. 
The  lower  temperatures  proved 
more  advantageous  for  batch 
frozen  than  for  continuous  frozen 
ice  cream  because,  in  the  latter 
type,  more  water  is  frozen  before 
the  cream  leaves  the  freezer. 

There  was  less  meltdown  in  ice 
cream  from  both  freezers  when 
hardened  at  -20°F.  On  the 
average,  this  was  17  per  cent,  less 
in  the  batch  frozen  and  14  per 
cent,  less  in  the  continuous  frozen 
cream.  The  explanation  for  this 
may  be  found  in  the  following 
paragraph.  The  amount  of  melt¬ 
down  of  the  batch  frozen  creams 
averaged  79*4,  72*6,  and  65*6  ml. 
for  those  hardened  at  0°,  —10°, 
and  -20°F.  respectively;  and 
56*2,  52  0,  and  48*6  ml.  for  the 
continuous  frozen  creams.  The 
batch  frozen  ice  cream,  therefore, 
melted  more  readily. 

Ice  Crystal  Size 

The  effect  of  hardening  room 
temperature  on  ice  crystal  size 
bears  out  the  contention  that  the 


smaller  the  crystal  the  smoother  is 
the  body  of  the  ice  cream.  The 
continuous  frozen  ice  cream  was 
made  up  of  crystals  smaller  than 
those  in  the  batch  frozen  cream. 
Consequently,  it  was  less  coarse 
and  melted  less  rapidly,  owing  to 
the  insulating  effect  against  heat 
provided  by  the  smaller  air  cells. 
The  average  difference  in  ice  cry¬ 
stal  size  in  the  two  ice  creams  was 
13  microns.  Lower  freezing  tem¬ 
peratures  and  greater  speed  of  the 
scrapers  in  the  continuous  freezer 
were  responsible  for  the  formation 
of  more  ice  crystal  nuclei  and  re¬ 
duction  in  size  of  ice  crystals. 
(See  Table  4.) 

In  Table  5  appears  a  summary' 
of  the  effect  of  those  factors  con¬ 
sidered  in  this  paper. 
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TABLE  5 


SUMMARY  OF  THE  EFFECT  OF  VARYING  PROCESSING  CONDITIONS 


Pasteurisa¬ 
tion  tem¬ 
perature 

Homogenisation 

pressure 

Homogenisation 

temperature 

Ageing 

Acidity . 

*H . 

None 

None 

None 

None 

None 

None 

None 

Viscosity... 

Surface 

None 

Increased 

Decreased 

Increased 

tension... 

Protein 

None 

Slight  increase 

None 

None 

stability. 

None 

Slight  decrease 

None 

None 

Fat  size  .... 

None 

Reduced 

None 

None 

Clumping .. 

None 

Increased 

Decreased 

None 

Score . 

None 

None 

None 

Slight  increase 

Meltdown.. 
Ice  crystal 

None 

Increased 

None 

Increased 

size . 

None 

None 

None 

None 

Overrun 

incor- 

poration. 

None 

None 

Slight  increase 

Increased 

Hardening 

tempera¬ 

ture 


Increased 

Decreased 

Decreased 
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Meat  Dehydration 

Because  of  the  possible  loss  of  re¬ 
frigerated  shipping  and  the  conse¬ 
quent  need  to  use  unrefrigerated 
ships  for  meat  transport,  it  became 
necessary,  early  in  the  war,  to  de¬ 
velop  rapidly  the  large  scale  pro¬ 
duction  of  dehydrated  meat  in 
meat  producing  countries. 

A  recent  Food  Investigation  Re¬ 
port*  describes  the  basic  research 
carried  out  at  the  Low  Tempera¬ 
ture  Research  Station  as  part 
of  the  programme  of  the  Food 
Investigation  Organisation, 
D.S.I.R.,  and  deals  with  the  com¬ 
mercial  development  of  dehydra¬ 
tion  during  the  war  years. 

Although  the  expected  acute 
shortage  of  refrigerated  shipping 
did  not  occur  and  the  need  to 
supply  domestic  consumers  in 
Britain  with  dehydrated  meat  did 
not  arise,  the  Forces  in  Britain 
and  the  Middle  East  and  manufac¬ 
turers  of  meat  products  were 
issued  with  it. 

After  various  methods  of  pro¬ 
duction  had  been  tested  in  the 
laboratory,  a  way  was  found  of 
preparing  the  meat  which  was 
satisfactory  and  commercially 
possible  under  war-time  condi¬ 
tions.  The  meat  was  first 
trimmed,  sliced  and  cooked,  then 
minced  and  dehydrated  by  heated 
air. 

This  process  achieved  a  great 
saving  in  both  weight  and  bulk 
and  hence  of  shipping  space.  An 
average  fore  -  quarter  of  beef, 
which  would  weigh  150  lb.  in 
chilled  and  frozen  form,  could  be 
reduced  in  weight  and  bulk  by 
boning  and  dehydrating  so  that  it 
weighed  only  44  lb.  when  packed 
for  transport ;  a  similar  fore¬ 
quarter  if  converted  into  corned 
beef  would  weigh  120  lb.  when  so 
packed. 

The  report  discusses  the  theoret¬ 
ical  and  practical  aspects  of  dehy¬ 
dration,  including  physical  and 
bacteriological  factors,  equipment, 
packaging,  and  storage.  The 
commercial  production  of  dehy¬ 
drated  meat  and  the  assessment  of 
the  quality  of  the  product  are  also 
dealt  with  in  detail. 

•  Dehydrated  Meat.  Food  Investiga¬ 
tion  Special  Report  No.  57,  compiled  by 
J.  G.  Sharp,  M.A..  Ph.D.  Pp.  184 4- ix. 
H.M.S.O.  Price  6s. 
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Pathogenic  Organisms  in  Food 


Speaking  at  a  joint  meeting  of  the 
Microbiology  Group  and  the  Food 
Group  of  the  Society  of  Chemical 
Industry  on  the  epidemiology  of 
bacterial  food  poisoning,  Dr. 
W.  C.  Cockburn  mentioned  that 
bacterial  agents  were  the  most 
common  cause  of  food  |x>isoning, 
and  that  diphtheria,  scarlet  fever 
and  streptococcal  infections,  tuber¬ 
culosis,  and  undulant  fever  could 
all  be  associated  with  food  poison¬ 
ing,  and  typhoid  and  paratyphoid 
frequently  were.  Most  cases  and 
outbreaks,  however,  were  asso¬ 
ciated  with  salmonellae,  staphylo¬ 
cocci,  Cl.  welchii,  and  a  variety  of 
other  organisms,  such  as  coliform 
bacilli,  aerobic  and  anaerobic 
spore  bearers,  faecal  streptococci, 
and  Proteus. 

Commenting  on  the  incidence 
of  food  poisoning.  Dr.  Cockburn 
said  that  records  were  far  from 
complete,  but  outbreaks  were 
common  and  the  number  increased 
during  and  after  the  last  war.  In 

1950,  992  outbreaks  and  2,987 
sporadic  cases  were  reported.  *In 

1951,  outbreaks  decreased  by 
about  one-third,  and  single  cases 
by  10  f)er  cent. 

Between  1949  and  1951,  1,007 
outbreaks  were  recorded  in  which 
the  infected  food  was  identified; 
in  36  per  cent,  the  cause  was  not 
found.  Of  the  644  outbreaks 
where  a  bacterial  cause  was  found, 
49  per  cent,  were  due  to  salmon¬ 
ellae,  29  per  cent,  to  staphylo¬ 
cocci,  and  22  per  cent,  to  Cl. 
welchii  and  other  organisms. 
Over  50  per  cent,  of  the  total 
number  of  outbreaks  were  due  to 
processed  or  made-up  meats. 
Where  these  could  not  be  eaten  as 
soon  as  they  were  cooked,  refrig¬ 
eration  should  be  resorted  to,  and 
if  the  foods  were  to  be  reheated, 
they  should  be  brought  up  to 
ioo°C.  immediately  before  serv- 
ing. 

Food  poisoning  by  staphylo¬ 
cocci  and  other  Gram-positive 
cocci  was  the  subject  of  a  paper 
by  Dr.  R.  E.  O.  Williams,  who 
said  that  of  the  pathogenic  Gram¬ 
positive  cocci,  one — Staphylo¬ 
coccus  aureus — far  outweighed  all 
others  in  importance  at  the  present 
time.  The  sp)eaker  then  summar¬ 
ised  the  methods  of  its  isolation 


and  differentiation  of  strains,  and 
went  on  to  say  that  Streptococcus 
pyogenes  had  in  the  past  been 
fairly  commonly  transmitted  by 
food,  particularly  milk,  with  the 
production  of  outbreaks  of  septic 
sore  throat  and  scarlet  fever,  but 
such  outbreaks  were  now  rare. 
Typical  food  poisoning  owing  to 
Str.  pyogenes  was  uncommon. 
Enterococci  had  been  the  alleged 
cause  of  food  poisoning  on  a 
few  occasions,  and  other  non- 
haemolvtic  streptococci  on  fewer 
still. 

Dr.  Joan  Taylor  took  Entero- 
bacteriaceae  as  her  subject.  Al¬ 
though  the  name  suggested  that 
these  organisms  inhabited  the  in¬ 
testinal  tract,  they  were  widely 
distributed  in  soils,  plants,  and 
other  situations.  The  majority  of 
the  groups  comprising  the  Bac- 
teriaceae  had  been  incriminated; 
it  was  stated  that  food  heavily 
contaminated  with  Proteus  or 
Bact.  coli  would  produce  symp¬ 
toms.  Although  this  was  true,  it 
might  have  been  that  some  types 
of  these  organisms  were  of  more 
importance  than  others,  as  there 


The  object  of  the  first  volume*  of 
a  series  of  three,  as  expressed  by 
the  author,  is  to  acquaint  the 
student  with  the  origins,  vital 
properties,  and  classifications  of 
foods ;  the  scope  and  extent  of  the 
food  processing  industries;  and 
the  significance  of  the  engineering 
factors  employed  in  food  process¬ 
ing.  The  approach  is,  of  course, 
from  the  American  angle. 

Food  engineering  is  defined  by 
the  author  as  being  “concerned 
with  the  design,  construction,  and 
ojjeration  of  industrial  processes  or 
plants  in  which  controlled  physi¬ 
cal,  chemical,  and  biological 
changes  in  food  may  occur, 
wherein  the  analysis  and  predic¬ 
tion  of  their  costs  under  specified 
working  conditions  are  provided." 

•  Elements  of  Food  Engineering, 
V'cilume  I.  by  Milton  E.  Parker  with 
the  colIalx)ration  of  Ellery  H.  Harvey 
and  E.  S.  Stateler.  Pp.  386 +  ix.  Rein¬ 
hold  Publishing  Corporation  and  Chap¬ 
man  and  Hall.  Price  70s.  net. 


was  experimental  evidence  show¬ 
ing  that  some  strains  of  Bact.  coli 
caused  gastro-enteritis,  whereas 
others  did  not. 

During  the  discussion  which  fol¬ 
lowed,  Dr.  L.  A.  Allen  asked 
whether  food-bome  infections 
could  remain  latent  in  the 
human  body  and  become  active 
when  resistance  was  low.  Dr. 
Williams  said  that  healthy  car¬ 
riers  of  staphylococci  might  con¬ 
taminate  food  and,  in  the  ap¬ 
propriate  circumstances,  suffer  ill¬ 
ness  as  a  consequence  of  eating 
that  food.  Dr.  Taylor  added  that 
there  was  no  recorded  evidence  of 
infections  due  to  Bacteriaceae  re¬ 
maining  latent.  Dr.  Allen  also 
asked  for  information  concerning 
the  frequency  of  intestinal  infec¬ 
tions  caused  by  rat  '  ‘  virus  ’  ’  pre¬ 
parations.  In  reply,  Dr.  Taylor 
said  that  there  had  been  only  two 
recorded  outbreaks  in  this  coun¬ 
try',  one  of  which  was  traced  to 
consumption  of  the  preparation 
itself  by  a  child,  the  other  to  the 
contamination  of  food,  probably 
by  “  v'irus  "  infected  rats.  There 
had  also  been  cases  reported 
abroad  traced  to  consumption  of 
infected  baits. 


The  book  is  rather  stiff  reading, 
its  matter  being  interspersed  with 
tables  of  statistics  and  even  such 
topics  as  the  Malthusian  theory, 
thereby  crowding  out  to  some  ex¬ 
tent  the  outlining  of  the  staple 
foods,  which  the  author  himself 
admits  has  been  done  “  in  a  very 
sketchy  manner,  to  be  sure.” 

A  chapter  on  refined  foods  pro¬ 
cessing  includes  tables  of  composi¬ 
tion,  the  milling  of  wheat  and 
corn,  rice,  oats,  and  minor  cereals, 
including  barley,  rye,  and  buck¬ 
wheat,  as  well  as  the  legume  flours. 

Other  refined  foods  covered  are 
fats  and  oils,  sugars,  syrups, 
starches  and  gums,  protein  hydro¬ 
lysates,  spices,  essential  oils,  con¬ 
diments,  and  flavouring  extracts. 
Two  final  chapters  discuss  bever¬ 
ages  and  fermentation  products 
and  nuts.  Although  covering  a 
wide  range  of  products,  this  book 
gives  a  good  general  picture  of 
food  processing  methods. 


Food  Engineering 
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Xews  from  the  Industry 


M.  P^lat,  Vice-President  of  the  Oonfdddrstion  Nstionsle  de  is  P&tisserie  Prsn^sise 
(under  Union  Jack) ;  on  his  right  are  Mr.  J.  Price,  director  of  OBG,  and  Mr.  L.  P. 
Oadwallader,  director  of  the  Hationai  Association.  Others  in  the  group  inciude  repre¬ 
sentatives  of  the  Socidtd  Astra,  the  Prench  Associate  of  OBO. 


Biochemistry  Refresher  Courses 

As  part  of  the  University’s  annual 
programme  of  advanced  refresher 
courses  for  science  graduates  in  in¬ 
dustry  and  research  establishments, 
the  Department  of  Extra-Mural 
Studies  of  the  University  of  Liver¬ 
pool,  is  arranging  a  course  of  12  lec¬ 
tures  on  recent  advances  in  bio¬ 
chemistry. 

The  topics  to  be  discussed  are 
those  in  which  considerable  advances 
have  been  made  during  the  past  few 
years;  they  include  steroid  hor¬ 
mones;  the  mode  of  action  of  vita¬ 
mins  and  of  therapeutic  agents;  the 
use  of  isotopes;  mitochondria;  nucleo- 
proteins;  coenzyme  A;  and  biosyn¬ 
thetic  mechanisms. 

The  course  will  be  held  in  the  Uni¬ 
versity  of  Liverpool  on  Tuesdays  at 
3.30  p.m.,  commencing  on  Septem¬ 
ber  29. 


G.M.S.  Prices  Reduced 

Lower  prfces  of  .\dmul  glyceryl 
monostearate  have  been  made  pos¬ 
sible  because  the  opening  last  year  of 
the  new  Gainsborough  factory  has 
streamlined  production  and  in¬ 
creased  turnover,  and  the  use  of  two 
new  depots  at  Birmingham  and 
Aylesford  has  speeded  up  distribu- 
tion. 

The  new  prices,  which  include 
package  and  delivery,  came  into 
force  on  July  1,  and  are  as  follows : 

per  lb.* 

I  ton  and  over  ..  is.  lorl.  (2s.) 
lo  cwt.  and  over  up 

to  I  ton  ..  ..IS.  loAil.  (2s.  id.) 

5  cwt.  and  over  up  to 

lo  cwt . Is.  1  id.  (js.  1  Jd.) 

I  cwt.  and  over  up  to 

5  cwt . IS.  I  i^d.  (2s.  2jd.) 

Less  than  i  cwt.  . .  2s.  (2s.  3d.) 

•  Old  prices  in  brackets 


Aerosol  Fog  Generator 

The  makers  of  the  Phantomyser 
fog  generator  described  on  page  281 
of  the  July  issue  of  Food  Ma.nvfac- 
TURE  are  Aerosol  Products  Ltd. 


Visit  of  French  Pastry  Cooks 

Some  70  French  pastry  cooks  were 
entertained  recently  by  Craigmillar 
and  British  Creameries  at  Sussex 
House,  London.  The  members  of  the 
party,  on  a  four-day  visit  to  England 
after  attending  the  t2nd  National 
Congress  of  Pastry  Cooks  in  Deau¬ 
ville,  were  greatly  impressed  by  the 
wide  range  of  British  confectionery 
produced  for  the  occasion. 

The  party  was  welcomed  by  Mr.  J. 
Price,  director  of  the  company,  who 
said  how  glad  the  company  was  to 
have  the  opportunity  of  showing 
some  of  the  types  of  goods  that  it 
would  be  possible  to  produce,  once 
controls  had  been  lifted.  Monsieur 
Pelat,  Vice-President  of  the  Con¬ 
federation  Nationale  de  la  Patisserie 
Fran^aise,  which  sponsored  the  trip, 
replied  on  behalf  of  the  visitors. 

Other  guests  included  Mr.  Cad- 
w'allader,  director  of  the  National 
A.ssociation,  and  MM.  Jannsen,  Ar- 
nal,  Hubert,  and  Parisot  of  the 
Societe  Astra,  the  French  associate 
of  CBC. 


Grinding  and  Pulverising  Mills 

Improved  milling  equipment,  which 
substitutes  for  the  shaker  feeder  a 
suction  feed  that  is  both  efficient  and 
neat,  has  been  devised  by  Kek. 

By  the  adoption  of  the  suction 
feed,  and  consequent  elimination  of 
the  structural  work,  and  of  the 
motor  and  starter  required  by  the 
now  discarded  shaker  feeder,  it  is 
claimed  that  both  initial  outlay  and 
maintenance  costs  are  substantially 
reduced.  Because  the  feed  hopper 
now  stands  on  the  floor,  instead 
of  being  perched  high  above  the  mill, 
there  is  also  a  considerable  saving  of 
time  and  labour  in  feeding  the  mill. 

The  new  suction  feed  is  capable  of 
feeding  Kek  mills  with  any  dry  free- 
flowing,  non-lumpy  materials  which 
may  have  to  be  finely  ground, 
blended,  or  emulsified.  For  sugar, 
outputs  are  as  follows  : 

Frbm  a  No.  4  mill  approximately 
2  cwt.  per  hour  of  fine  icing  sugar  or 
4-4  J  cwt.  per  hour  of  pulverised  sugar. 

From  a  No.  3  mill  approximately  6- 
7  cwt.  per  hour  of  fine  icing  sugar  or 
10-12  cwt.  per  hour  of  pulverised  sugar. 

From  a  No.  i  mill  approximately 
15  cwt.  per  hour  of  fine  icing  sugar  or 
30-35  cwt.  per  hour  of  pulverised  sugar. 

These  mills  grind  to  a  fineness 
which  permits  99  6  per  cent,  of  icing 
sugar  to  pass  the  usual  120  mesh, 
and  93'7  per  cent,  to  pass  through 
the  finer  screen  of  300  mesh. 


British  Tractors  for  U.S.  Farms 

Orders  to  the  retail  value  of 
$20,000,000  for  British  built  Fordson 
Diesel  tractors  will  follow  the  recent 
visit  to  America  of  Sir  Patrick  Hen- 
nessy,  managing  director  of  Ford  of 
Dagenham. 


The  Metal  Box  mobile  exhibition  has  been  built  Into  an  articulated  vehicle  and  can, 
when  stationary,  be  extended  to  an  overall  length  of  56  ft. 
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Visiting  Southern  ShodesU  for  s  three  weeks’  trip  in  order  to  study  the  sugar  re&nery 
industry  were  Mr.  W.  E.  Booth,  managing  director  of  Tate  and  Lyle,  and  Mr.  J.  0. 
Whitmee,  director,  here  seen  boarding  the  BOAC  Hermes  at  London  Airport. 


Changes  of  Telephone  Number 

Rainham  4670  is  the  new  telephone 
number  of  Thames  Board  Mills. 

* 

The  telephone  number  of  the  As¬ 
sociation  of  British  Chemical  Manu¬ 
facturers  and  affiliated  associations 
operated  from  166,  Piccadilly,  Lon¬ 
don,  W.l,  is  now  HYDe  Park  4126/7 
and  HYDe  Park  1557  /  8. 

Humane  Stunning  Equipment 

Progress  and  experience  in  the 
humane  stunning  of  animals  before 
slaughtering  now  indicates  that  the 
tong  application  has  advantages  of 
simplicity  in  use  over  the  head-set 
design. 

In  this  connexion.  Industrial 
Waste  Eliminators  announce  that,  in 
association  with  General  Radio¬ 
logical  Ltd.,  they  have  taken  over 
the  sales  and  service  of  the  Electrole- 
thaler.  The  company  will  endeavour 
to  service  their  2  MB  electrode  stun¬ 
ning  units  now  in  commission,  but 
only  for  a  limited  period. 


Frozen  Confections  at  Maidenhead 

The  first  machines  of  their  kind  to 
be  installed  in  Britain  are  being  used 
for  the  production  of  chocolate  and 
strawberry  flavoured  Koola  Kreem 
by  Glacier  Foods  of  Maidenhead. 

The  new  machines,  which  are  fully 
automatic,  are  circular  in  shape  and 
operate  on  a  closed  circuit  principle. 
A  large  circular  mould  ring  rotates 
continually  with  a  jerking  move¬ 
ment.  Each  time  it  stops,  three 
separate  operations  take  place  at  dif¬ 
ferent  positions  round  the  mould 
ring: 

1.  Four  cavities  in  the  ring  are 
automatically  filled  with  mix.  The 
automatic  fillipg  machine  is  kept 
filled  from  the  continuous  freezer, 
which  is  replenished  by  mix  pumped 
from  the  ageing  vat.  In  turn,  the 
ageing  vat  receives  the  mix  from  the 
coolers  over  which  it  is  passed  from 
the  pasteuriser.  The  process  from 
the  pasteuriser  to  the  filler  on  this 
machine  is  also  automatic,  and, 
apart  from  the  making  of  the  mix  in 
the  pasteuriser,  requires  only  super-, 
vision. 

2.  At  a  position  on  the  ring  where 
the  mix  is  already  partially  frozen, 
the  sticks  are  automatically  injected. 
.4t  this  stage  of  manufacture  the 
product  is  still  soft  enough  to  allow 
the  sticks  to  be  injected,  yet  hard 
enough  to  hold  them  upright. 

8.  The  mould  ring  passes  over  a 
defrosting  area  and  an  arm  descends, 
extracts  four  confections,  and  ro¬ 
tates  and  deposits  them  into  a  bag¬ 
ging  machine.  The  lollies,  now  each 
in  its  separate  bag,  descend  on  to  a 
moving  l)elt,  and  are  packed  into 
l>oxes,  whereupon  they  are  imme¬ 
diately  conveyed  into  a  cold  store. 

These  three  operations  occur  auto¬ 
matically  at  each  short  “  stop  ”  of 
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the  machine  and  none  of  the  opera¬ 
tions  in  themselves  requires  man¬ 
power.  The  only  operations  not 
automatic  •are  the  replenishment  of 
the  stick  dispenser,  the  bagging 
machine,  and  the  final  packing  into 
cartons. 


Engagement 

The  engagement  has  been  an¬ 
nounced  between  Mabel,  second 
daughter  of  John  Gallagher  of  T.  E. 
Gallagher  and  Sons,  pickle  and 
mineral  water  manufacturers,  and 
George  William  Roach,  assistant  fac¬ 
tory  manager  with  Cussons,  soap  and 
perfume  manufacturers. 


Bacon  Smoking  at  Yorkshire  Show 

At  the  Great  Yorkshire  Show, 
Harrogate,  bacon  and  sausages  were 
successfully  smoked  by  Dowson  and 
Mason  Gas  Plant  Co.,  who  were 
demonstrating  a  small  gas  heated 
smoke  house  and  the  Koch  smoke 
tender  unit. 

These  exhibits  were  on  the  stand 
of  the  North  Eastern  Gas  Board  and 
aroused  wide  interest.  It  is  believed 
that  this  is  the  first  time  that  the 
operation  of  bacon  smoking  (which 
was  completed  in  about  four  and  a 
half  to  five  hours)  has  been  demon¬ 
strated  at  an  out-door  Agricultural 
Show  in  the  British  Isles. 


Bacon  and  sausages  were  succeutully  smoked  in  equipment  shown  by  Dowson  and 
Mason  Gas  Plant  Go.  at  the  Great  Yorkshire  Show. 
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Engineering  and  Chemical  Plant 

A  large  working  demonstration  of 
their  mechanical  remote  control 
equipment  both  for  marine  and  in¬ 
dustrial  use  will  be  exhibited  by 
Teleflex  Products  at  the  Engineer¬ 
ing,  Marine  and  Welding  Exhibition. 
The  marine  controls  will  be  shown 
operating  components  of  the  latest 
design  and  will  include  the  newly 
developed  Teleflex  interlock  control 
box  specified  for  use  on  the  new 
Napier  Deltic  engines. 

Industrial  gearing  will  be  shown  in 
a  wide  diversity  of  applications  in¬ 
cluding  the  operation  of  shutters  and 
boiler  valves. 

Short  static  sections  of  the  "Oo  in. 
overhead  cable  conveyor  will  also  be 
shown. 

« 

On  the  stand  of  G.  and  J.  Weir 
are  displayed  large  and  small  pumps 
for  boiler  feeding  and  other  services, 
an  air  compressor,  and  a  glands 
steam  condenser,  which  is  part  of  the 
Weir  closed  feed  system,  doing  much 
to  reduce  the  humidity  of  ships’  en¬ 
gine  rooms.  A  direct-acting  water 
service  pump,  and  a  small  vertical 
oil  pump  are  also  shown. 

Scale  models  include  a  sextuple 
effect  evaporating  and  distilling  in¬ 
stallation  of  the  type  used  at  Cura¬ 
sao  and  Aruba,  and  which  provide 
fresh  water  to  ships  calling  there. 
More  than  20  of  these  units  are  in 
operation  in  these  islands,  each  pro¬ 
viding  000  tons  of  fresh  water  daily 
from  the  sea.  Evaporating  and  dis¬ 
tilling  plant  of  the  same  type  to 
distil  sea  water  is  now  incorporated 
in  many  passenger  liners,  whale  fac¬ 
tory  ships,  ami  in  large  tankers. 
Other  models  are  a  “  Robot  ”  boiler 
feed  regulator  in  section,  a  turbine- 
driven  feed  pump,  surface  type  de¬ 
aerator,  and  a  twin  shell  regenera¬ 
tive  condenser,  with  one  door  opened 
to  show  the  tubing  arrangement. 

* 

Principal  exhibit  on  the  Quickfit 
and  (Quartz  stand  will  be  a  large,  all¬ 
glass  vacuum  still,  using  steam  as 
the  heating  medium,  which  will  be 
demonstrated  in  operation.  It  in¬ 
cludes  multiple  heat  exchangers 
using  steam  at  50  p.s.i.g.  to  provide 
reboil  heat,  packed  column  sections 
and  total  condenser,  reflux  control, 
and  vacuum  offtake  system. 

A  second  exhibit  will  demonstrate 
some  of  the  characteristics  of  column 
packings,  with  regard  to  their  capa¬ 
city  to  operate  under  various  vapour 
and  liquid  loadings  without  flooding. 
This  type  of  equipment,  in  which 
visual  examination  of  column  con¬ 
tents  is  possible,  provides  a  valuable 
instructional  and  research  tool  for 
use  in  fields  where  inter-phase  con¬ 
tact-  either  liquid/ vapour  or  liquid/ 
liquid — is  of  interest. 

For  reaction  and  distillation  work 
outside  the  temperature  range  in 
which  steam  heating  is  effective,  a 


series  of  electrically  heated  plant 
units  are  available.  One  such  plant, 
fitted  with  the  recently  developed 
gas-purged  heating  mantle,  will  be 
on  show.  This  plant  provides  for  re¬ 
action  under  total  reflux,  with  stir- 
gas-bleed,  and  temperature 
measurement,  followed  by  distilla¬ 
tion  under  atmospheric  or  reduced 
pressure. 

Smaller  individual  items  exhibited 
will  include  an  all-gas  safety  valve,  a 
hinged  flap  non-return  valve,  special 
stopcocks  for  pressure  operation,  and 
a  heat  exchanger  designed  to  remove 
exothermal  heat  from  reaction  ves¬ 
sels. 

* 

A  wide  range  of  Saunders  dia¬ 
phragm  valves  will  be  shown  together 
with  examples  of  the  new  ebonite 
valve,  with  body,  bonnet,  and  hand- 
wheel  of  uniform  specification.  As 
with  all  Saunders  diaphragm  valves, 
the  three  simple  units,  body,  bonnet 
assembly,  and  diaphragm,  are  inter¬ 
changeable  with  units  of  different 
specifications  so  that  where  internal 


A  Saunders  pressure  closing  diaphragm 
valve. 

protection  is  adequate  for  the  ser¬ 
vice,  the  less  expensive  cast  iron  bon¬ 
net  and  handwheel  can  be  fitted.  Al¬ 
ternatively,  where  a  glass-rubber-  or 
lead-lined  valve  with  non-corrodible 
bonnet  assembly  is  preferred,  this 
combination  can  now  be  supplied 
from  stock  parts. 

The  range  of  Safran  centrifugal 
pumps,  in  eight  sizes,  is  now  ex¬ 
tended  by  many  adaptations  for 
special  purposes  and  by  the  introduc¬ 
tion  of  a  series  of  multi-stage  and 
vertical  trunk  pump  models  as  well  as 
the  specially  designed  marine  pump 
which  will  be  exhibited  for  the  first 
time.  The  latter  is  more  fully  de¬ 
scribed  as  an  automatic  self-priming 
two-stage  reversible  marine  pump 
and  is  specifically  produced  to  cope 
with  the  demands  of  marine  engines 
for  cooling  water  at  varying  speeds 
and  direction  of  rotation. 


APPOINTMENTS  AND  RETIREMENTS 

Mr.  E.  W.  Judd  and  Mr.  S.  G. 
Lane  have  been  appointed  managers 
of  the  home  and  export  departments 
respectively  of  Stevenson  and  Howell. 

* 

Because  of  extensive  commitments 
elsewhere,  Mr.  R.  W.  J.  Overland 
has  retired  from  the  Board  of  Nor¬ 
folk  Canneries. 

The  appointment  of  Mr.  R.  Davies, 
I.E.S.,  to  the  staff  of  Autopack  Ltd., 
has  recently  been  announced.  He  will 
be  concerned  mainly  with  improve¬ 
ments  to  existing  machines,  as  well 
as  the  development  of  further  new 
methods  of  automatic  packing. 

* 

Mr.  J.  D.  O.  Knowles,  executive 
director  of  T.  Wall  and  Sons,  has 
been  appointed  resident  director  at 
the  firm’s  Godley  (Manchester)  fac¬ 
tory. 

Mr.  Knowles  succeeds  Mr.  F.  N. 
Shepherd,  who  goes  to  Sydney  as 
vice-chairman  of  Lever  Associated 
Enterprises,  Pty.,  in  Australa.sia. 

• 

Dr.  J.  E.  Taylor  has  been  ap¬ 
pointed  chairman  of  the  directors  of 
Joseph  Crosfield  and  Sons  in  succes¬ 
sion  to  the  late  Mr.  P.  A.  W’.  Came. 

Dr.  Taylor  is  a  B.Sc.  and  a  Ph.D. 
of  Leeds  University.  He  joined  the 
British  Oil  and  Cake  Mills  at  Selby 
in  1934  and  subsequently  was  en¬ 
gaged  with  the  Technical  Division  of 
Unilever  Limited.  He  joined  the 
Board  of  Joseph  Crosfield  and  Sons 
in  1952. 

Dr.  Taylor  has  also  been  appointed 
chairman  of  the  directors  of  William 
Gossage  and  Sons. 

* 

.\t  the  last  annual  general  meeting 
of  the  Society  for  General  Micro¬ 
biology,  the  following  were  ap¬ 
pointed  Officers  and  Committee  for 
the  year  1953-54 : 

President:  Mr.  H.  J.  Bunker. 

Treasurer:  Dr.  R.  Lovell. 

Meetings  Secretary:  Dr.  E.  F.  Gale. 

F.R.S.  • 

General  Secretary:  Dr.  J.  G.  Davis. 

Editors:  Prof.  B.  C.  J.  G.  Knight 

and  Mr.  .\.  F.  B.  Standfast. 

Committee:  Dr.  P.  W.  Brian.  Prof. 

\V.  Brown,  F.R.S.,  Prof.  K.  E.  Cooper, 

Dr.  F.  Fulton,  Dr.  Lillian  Hawker,  Dr. 

Bettv  Hobbs.  Prof.  J.  W'.  Howie. 

Prof.'  J.  \V.  McLeod.  F.R.S.,  I>r. 

Miles.  C.B.E..  Mr.  N.  W.  Pirie.  F.R.S.. 

Mr.  H.  Pnwm.  Mr.  G.  Sykes,  Dr. 

W.  E.  van  Heyningen,  and  Dr. 

R.  E.  O.  Williams. 


Steel-slotted  Angles 

If  short  lengths  of  steel  angles  are 
required,  whereby  cutting  is  elimin¬ 
ated,  Dexion  can  supply  steel 
“  shorts  ”  made  up  in  packets  of 
random  lengths,  from  two  to  eight 
feet,  totalling  approximately  100 
feet. 
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Prof.  B.  T.  P.  Barker  plants  a  tree  to 
conunemorate  50  years  of  cider  research 
work  at  Long  Ashton. 

Photo  Long  Ashton  Research  Station 

Long  Ashton  Celebrations 

A  two-day  celebration  on  the  oc¬ 
casion  of  the  Jubilee  of  the  Long 
Ashton  Research  Station  was  held 
on  July  22  and  23.  The  first  day’s 
meetings  took  place  in  the  Univer¬ 
sity  of  Bristol  when,  following  the 
annual  meetings  of  the  National 
Fruit  and  Cider  Institute  in  the 
morning,  the  Rt.  Hon.  Lord  Roths¬ 
child,  G.M.,  Ph.D.,  Sc.D.,  F.R.S., 
chairman  of  the  Agricultural  Re¬ 
search  Council,  delivered  the  Jubilee 
Lecture  on  “  Agricultural  Research, 
1953.”  This  lecture  is  printed  in  full 
in  the  book  “  Science  and  Fruit  ” 
which  has  been  published  to  mark 
the  Station’s  Jubilee. 

The  morning  of  the  second  day 
was  devoted  to  demon.strations  and 
tours  of  the  laboratories  and  grounds 
of  the  Research  Station.  In  the  after¬ 
noon,  a  tree  planting  ceremony  took 
place  in  the  cider  orchard  when 
Emeritus  Professor  B.  T.  P.  Barker, 

C.B.E.,  M.A.,  Hon.F.R.H.S.,  planted 
a  tree  of  the  cider  variety  Ashton 
Brown  Jersey  to  commemorate  50 
years  of  cider  research  work  at  Long 
Ashton.  This  was  followed  by  the 
unveiling  in  the  library  of  a  plaque 
by  the  Rt.  Hon.  the  V'iscount  Bledis- 
loe,  P.C.,  G.C.M.G.,  K.B.E.,  com¬ 
memorating  the  part  played  by  the 
Bath  and  West  and  Southern  Coun¬ 
ties  Society  in  founding  and  support¬ 
ing  the  National  Fruit  and  Cider 
Institute. 

Speeches  were  made  by  the  Rt. 
Hon.  Sir  Thomas  Dugdale,  Bart., 
Minister  of  Agriculture  and  Fisher¬ 
ies,  C.  P.  Norbury,  vice-chairman  of 
the  National  Fruit  and  Cider  Insti¬ 
tute,  Prof.  T.  W’allace,  C.B.E.,  M.C., 


D.Sc.,  F.R.I.C.,  V.M.H.,  F.R.S,, 
Director  of  the  Long  Ashton  Re¬ 
search  Station,  and  Sir  Reginald 
Verdon  Smith,  chairman  of  the  Coun¬ 
cil  of  Bristol  University. 

Visit  to  Veterinar>'  Laborator>' 

Twenty-eight  members  and  guests 
attended  the  Summer  Meeting  of  the 
Biological  Methods  Group  of  the 
Society  of  Public  Analysts  and  Other 
Analytical  Chemists. 

After  lunch  at  the  Byfleet  Hotel, 
the  party  paid  a  visit  to  the  Minis¬ 
try  of  Agriculture  and  Fisheries’ 
Veterinary  Laboratory  at  New  Haw, 
VVeybridge,  and  were  shown  various 
aspects  of  the  work  in  progress.  De¬ 
partments  visited  included  bio¬ 
chemistry,  manufacture  of  vaccines, 
tuberculin  production,  poultry  dis¬ 
eases,  and  manufacture  of  S.19 
Brucella  abortus  vaccine. 

The  meeting  concluded  with  a  vote 
of  thanks  to  the  Director,  Dr.  Stable- 
forth,  and  his  colleagues  for  their 
hospitality,  moved  by  Dr.  Collier, 
chairman  of  the  Group. 


The  small  biscuit  pack  adopted  by  Hunt- 
ley  and  Palmers,  using  a  moistureproof 
wrap  of  Gellophane,  printed  overall  in  red 
and  white. 

Small  Biscuit  Pack 

Many  manufacturers  are  adopting 
a  small  ‘‘  sample  type  ”  pack  to 
stimulate  customers’  interest.  Cof¬ 
fee,  cereals,  biscuits,  and  other  food¬ 
stuffs  are  appearing  more  regularly 
in  units  costing  only  a  few  pence. 

Following  this  trend,  Huntley  and 
Palmers  have  made  an  attractive  ad¬ 
dition  to  the  long  established  line  of 
the  small  biscuit  pack.  Using  a 
moistureproof  wrap  of  Cellophane, 
printed  overall  in  red  and  white,  for 
four  sweet  biscuits,  they  have  en¬ 
sured  that  both  their  product  a^nd 
their  brand  name  remain  clearly  on 
view. 

The  film  fully  protects  each  batch 
until  required — an  important  point 
when  several  of  these  easily-carried 
packs  are  bought  for  a  journey  or  a 
picnic  and  used  individually.  The 
pack  is  suitable  for  many  different 
types  of  merchandising,  from  station 
buffets  and  snack  bars  to  self-service 
and  ordinary  retail  stores. 


Freezer  Bag  Sales 

All  trade  enquiries  regarding 
Hypak  for  refrigeration  purposes 
should  be  made  direct  to  Hypak 
Division  (Commercial  Packaging  De¬ 
partment)  169-165,  Harrow  Road, 
London,  W.2.  Messrs.  Frigicold,  of 
10,  Manchester  Square,  London, 

E.C.l,  are  no  longer  main  agents  for 
Hypak  freezer  bags. 


Stream  Divider 


A  patent  initially  developed  for 
soap  manufacturers  but  capable  of 
adaptation  to  the  needs  of  other  in¬ 
dustries  handling  quantities  of  pro¬ 
ducts  of  regular  dimensions,  the 
“Stream  Divider,”  made  by  Henry 
Simon,  will  direct  the  flow  of  ma¬ 
terials  emerging  from  processing  at 
determined  intervals  into  a  parallel 
stream,  thus  enabling  two  lines  to  be 
handled  simultaneously. 

In  tests  at  a  well-known  soap  plant 
a  decisive  increase  in  overall  produc¬ 
tion  figures  was  recorded,  and  the 
bottle-neck  which  had  previously 
existed  at  the  stamping  point  was 
totally  eradicated. 

The  equipment  consists  of  a  special 
conveyor  and  a  centrally  pivoted  de¬ 
flector.  The  stream  of  products  is 
fed  on  to  the  conveyor  and  carried 
until  the  leading  component  strikes 
the  face  of  the  deflector  and  is  turned 
into  a  track  parallel  to  its  original 
course;  the  deflector,  however,  con¬ 
tinues  to  swivel  and  presents  a 
second  receiving  face  to  the  next 
component  which  is  turned  to  the 
opposite  side.  Specially  designed  to 
exert  a  minimum  of  pressure,  the 
deflector  ensures  that  products  are 
delicately  handled. 

Industries  employing  ma.ss  produc¬ 
tion  methods  will  find  the  divider 
supplies  an  economic  means  of  in- 
crea.sed  mechanical  handling  and  the 
machine  is  easily  incorporated  into 
existing  production  lines. 


The  Henry  Simon  stream  divider. 
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Fish  Freezing  Afloat 

The  2,5(M)  ton  gross  faetory-traw- 
ler  Fairlrif  was  laiineheil  on  June  MO 
from  the  Torry  yanl  of  John  Lewis 
and  Sons. 

Like  the  Fuirfrev,  also  ownetl  l>y 
('hr.  Salvesen  and  Co.,  the  new 
faetory  trawler  fishes  over  the  stern 
and  hauls  her  nets  up  a  ramp.  F'ish 
is  tlelivered  to  the  proeessing  floor 
where  the  operations  of  gutting,  fil¬ 
leting,  and  skinning  are  performed 
before  the  treated  herring  are  suh- 
jeeted  to  quiek  freezing.  The  fish 
holds  have  been  speeially  designed  to 
aeeommodate  proeessed  and  paeked 
filfrts. 

The  trawler  has  four  fish  meal 
plants  aboard  dealing  with  offal,  and 
plant  to  handle  extraetion  of  liver 
oil. 

To  date  there  has  been  no  indiea- 
tion  that  faetory  ships  will  replaee 
the  larger  long  distance  trawlers  but 
sueeessful  economic  operation  of  the 
Fairtrif  would  influence  a  change 
towards  such  a  system. 


A  new  window  carton  for  chocolate  coins  wrapped  In  gold  foil. 
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Novel  Chocolate  Pack 

A  window  carton  which  has  been  ^ 
designed  and  made  for  Helm  Choco¬ 
late  by  Brown  Bibby  and  Gregory 
contains  18  chocolate  coins,  indivi¬ 
dually  wrapped  in  gold  foil.  On  one 
side  of  the  coins  is  embossed  the 
helmet  device  and  on  the  other  are 
emblems  of  the  various  members  of 
the  Commonwealth. 


Instruments  on  Show 

Examples  of  the  latest  types  of 
instrument  for  measuring  tempera¬ 
ture,  carbon  dioxide,  draught  and 
pressure,  chemical  engineering  and 
other  industrial  data,  together  with 
a  selection  of  the  company’s  wide 
range  of  electrical  measuring  instru¬ 
ments,  w'ere  shown  by  the  Cambridge 
Instrument  Co.  at  the  recent  British 
Instrument  Industries  Exhibition. 

F’or  the  measurement  and  control 
of  temperature,  instruments  suitable 
for  almost  every  industrial  require¬ 
ment  were  shown,  from  the  simple 
and  inexpensive  1  in.  dial  thermo¬ 
meters  to  thermo-electric  and  op¬ 
tical  pyrometers  for  measuring,  re¬ 
cording,  and  controlling  the  highest 
furnace  and  kiln  temperatures. 


Pectin  Production 

As  a  result  of  the  installation  of 
new  plant  and  more  efficient  produc¬ 
tion  methods,  increased  production 
and  reduced  costs  have  been  achieved 
in  Bulmer’s  pectin  plant.  Work  on 
the  extraetion  of  pectin  from  apple 
pomace  was  commenced  in  the  com¬ 
pany’s  laboratory  in  1981,  the  first 
small  plant  being  erected  in  19M9. 
Now  it  is  understood  that  they  have 
the  largest  and  most  up-to-date  pec¬ 
tin  plant  in  Flurope  and  the  largest 
in  the  world  for  the  production  of 
apple  pectin. 

The  principal  item  of  plant  con¬ 
tributing  to  the  reduction  of  cost  is 
the  triple  effect  stainless  steel 
vacuum  evaporator,  which  has 
effected  a  considerable  saving  in  coal 
consumption  as  well  as  improving 
the  purity  of  the  final  product. 


The  company  now  market  two 
liquid  pectins — standard  Firmajel 
ami  a  .second  quality  Firmajel;  they 
have  also  recently  commenced  the 
manufacture  of  powdered  pectin  for 
confectionery  and  for  other  purposes 
where  a  highly  refined  pectin  is  re¬ 
quired. 


.Antioxidants  in  Food 

It  has  been  recommended  by  the 
official  report  of  the  Footl  Standards 
Committee  (Ft)Oi)  Manufactxtke,  28. 
8,  305)  that  propyl  gallate  and  buty- 
lated  hydroxy  anisole  be  officially 
approved  as  antioxidants  for  edible 
fats  and  oils,  and  es.sential  oils. 

A  whole  series  of  gallic  acid  esters 
from  methyl  to  stearyl  is  manufac¬ 
tured  and  marketed  by  Nipa  Labora¬ 
tories  under  the  trade  name  Progal- 
lin,  the  antioxidant  activity  of  which 
has  been  universally  established  and 
acknowledged.  The  use  of  Progallin 
P  in  fooils,  e.g.  edible  fats  and  oils, 
has  already  been  officially  permitted 
in  Austria,  Canada,  Norway,  Swe¬ 
den,  and  America. 

lentil  the  British  regulations  are 
modified,  no  goods  should  be  mar¬ 
keted  containing  antioxidants,  but 
in  the  meantime  trials  can  be  made 
to  measure  the  increase  in  the  shelf 
life  of  products  containing  Progallin 
P. 


Cambridge  panel  for  measuring  gases  in  fruit  stores. 
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COMPANY  NEWS 

Al  the  fifty-fourth  ordinary 
rral  meeting  of  Cadbury  Bros.,  Mr. 
L.  .F.  Cadbury  (ehairman)  eoni- 
mented  on  the  efforts  that  have  been 
made  to  stimulate  an  effeetive  attaek 
on  Swollen  Shoot,  a  disease  that  has 
devastated  many  of  the  eoeoa-grow- 
ing  areas. 

A  remarkable  ehange  of  ptiblie 
opinion  had  reeently  taken  place  in 
British  West  Africa,  for  which  the 
(iold  Coast  Government  was  largely 
responsible.  More  farmers  were  now 
complaining  that  their  farms  had 
not  been  treated  by  the  cutting  out 
of  trees;  last  year  farmers  were  said 
to  be  threatening  violence  if  anyone 
dared  to  suggest  emitting  out.  Re¬ 
cently,  HOO,(HKt  trees  a  month  had 
been  eut  out,  bringing  the  total  to 
«late  to  over  18  millions.  Experiments 
in  the  use  of  systemic  insecticides 
were  continuing,  but  the  likelihood 
of  this  method  Inung  adopted  on  a 
large  scale  ap|M*are«l  to  be  somewhat 
remote. 


B(K)kLETS  RECEIN  ED 

The  part  played  by  pasteurisation 
plant  in  the  pnaluction  of  cheese  is 
deseribed  in  a  recent  A1*V  technical 
bulletin. 

« 

Whillans’s  Tax  Tables  ami  Tax 
Reckoner  for  I9.53-.»t  have  now  lH*en 
published  by  Butterworth  and  Co.  at 
.>s.  |M*r  copy. 

* 

The  fidl  range  of  services  and 
equipment  supplie«l  by  the  Sturte- 
vant  Engineering  Co.  is  described 
and  illustrated  in  the  company’s 
latest  publication. 

* 

“  SuccessfuJ  Bottle  Labelling  ”  is 
the  title  of  a  useful  l>ooklet  issued  by 
National  Adhesives,  which  deals  with 
such  things  as  methods  of  labelling, 
label  specifications,  handling  of  ad¬ 
hesives,  lal>elling  difficulties,  and  ad¬ 
hesives  for  bottlers. 

* 

Suction  Supply  Comlitions  for 
Reciprocating  and  Centrifugal  Pump¬ 
ing  Installations,”  by  H.  Hillier, 
O.B.E.,  M.I.Mech.E.,  M.I.Mar.E., 
has  been  reprinted  from  the  trans¬ 
actions  of  the  Institute  of  Marine 
Engineers  and  publisheil  in  booklet 
form  by  G,  and  J.  Weir. 

• 

The  Purchasing  Officers  Asso<-ia- 
tion  has  just  published  a  new  List  of 
Members,  numbering  over 

The  new  122-page  booklet  includes 
full  details  of  the  growth  and  activi¬ 
ties,  meml)ership  regulations  and 
examination  syllabuses  of  the  As¬ 
sociation  and  is  divided  into  separate 
sections  covering  the  Cnited  King¬ 
dom,  Australia,  and  South  Africa.  In 
each  case  an  index  of  firms  is  pro¬ 
vided. 


OBITER  DICTA 

#  Pottery  was  perfected  to 
make  meals  more  enjoyable, 
not  just  to  look  at. — “  Evening 
Sentinel.” 

#  Dog  meat  is  good  for  rheu¬ 
matism.  Owner  of  a  Santiago, 
Chile,  slaughterhouse,  who  was 
prosecuted  for  making  sau¬ 
sages  from  dog  meat. 

#  I  find  the  growing  power  of 
the  diabetic  a  little  frighten¬ 
ing.  They  have  their  own  or¬ 
ganisation,  their  own  journal, 
their  own  foods,  special  holi¬ 
days,  and  an  excuse  for  tan¬ 
trums. —  Mr.  J.  H.  Doggart,  a 
l.ondon  surgeon. 

#  I’ve  read  and  heard  a  lot  of 
nonsense  about  people  not 
wanting  fish  now  that  there’s 
more  meat  available.  It’s  not 
true;  the  public  want  fish  and 
they  must  be  made  to  want 
fish;  if  the  price  is  right,  they’ll 
go  on  buying.  —  Fish  shop 
manager,  quoted  in  ”  Fish  In- 
dustrif.” 

#  Puddings,  cakes,  anil  jellies 
appear  as  crowns,  castles, 
crosses,  coronets,  and  coaches 
done  in  such  tiptop  colours  it 
knocks  the  eye  right  out  of  its 
socket,  ^fiss  Clementine  Fad- 
dleford,  xvriting  on  CliC  Cor¬ 
onation  recipes  in  the  “  Sew 
York  Herald  Tribune.” 

#  Instead  of  (>ersisting  in 
their  grave  political  and  psy¬ 
chological  error  of  bullying  the 
butcher,  why  does  not  the  Min¬ 
istry  of  Food  take  the  obvious 
step  of  corning  and  canning 
the  unwanted  mutton? — Mr. 
,lohn  Connell,  in  a  letter  to 
”  The  Meat  Trades  Journal.” 

#  There  are  many  overweight 
l»eople  who  would  like  to  think 
that  adipose  tissue  arises  s|)on- 
taneoiisly,  but  fat  does  nut 
come  out  of  the  air.  Its  only 
way  is  off  the  table.  In  many 
cases  people  can  become  ad¬ 
dicted  to  food  just  as  to  alco¬ 
hol  or  phenobarbitone.  —  Dr. 
.irnold  P.  Meiklejohn. 

#  As  we  left,  a  man  handed 
us  a  cigarette  wrapped  in  Syl- 
vania  Cellophane.  “  We  also 
wrap  candy,  but  most  of  the 
members  and  exhibitors  here 
seem  to  prefer  these,”  he  told 
us.  ”  The  candy-tobacco  war 
is  old  hat.  Smokes  and  sweets 
have  learned  to  live  together.” 
— .-1  visitor  to  the  U.S.  Confec¬ 
tionery  Industries  Exposition. 


ERECTIONS  AND  EXTENSIONS 

Plans  have  been  approved  on  be¬ 
half  of  Batchelors  Peas  for  the  pro 
vision  of  a  small  canning  plant  on  a 
site  at  Ilodthorpe  Chapel,  Clowne. 

* 

Approval  has  been  given  by  the 
Board  of  Trade  to  Huntley  and 
Palmers  to  a  scheme  to  erect  a  new 
1.50,(MM)  sq.  ft.  biscuit  factory  on  a 
site  at  Iluyton,  Lancs. 

* 

W'ork  is  to  commence  early  next 
year  on  the  erectioq  of  a  new  biseiiit 
factory  at  Ashby-de-la-Zouch,  for 
Meredith  and  Drew,  Ltd.  Cost  of 
this  project  is  estimated  at  £200,000. 
* 

Official  licence  to  rebuild  their 
Stepney  confectionery  factory  has 
been  received  by  Batger’s,  which 
was  almost  entirely  destroyed  in  the 
blitz  of  19H.  W'ork  is  expected  to 
begin  shortly. 

It  is  the  company’s  intention  to 
retain  their  head  office  and  show¬ 
rooms  at  Clapham  Common. 

* 

As  a  further  step  in  their  policy  of 
providing  an  improved  service  for 
their  clients,  Honeywell-Brown  have 
established  a  new  branch  office  at 
20,  Oak  Dale  Road,  Nether  Edge, 
Sheffield,  7  (Tel. :  Sheffield  .53093). 
It  will  be  the  headquarters  for  sales 
and  service  personnel  dealing  with 
the  company’s  range  of  industrial 
instruments,  .serving  customers' in 
Lanca.shire,  Yorkshire,  and  the 
North  Midlands. 

* 

Owing  to  considerable  expansion. 
Electrothermal  Engineering  have 
now  commenced  production  in  a  unit 
they  have  acquired  at  Hamlet  Court 
Road,  Westcliff-on-Sea.  As  well  as 
giving  the  company  a  considerable 
increa.se  of  production  space  for  the 
manufacture  of  laboratory  and  in¬ 
dustrial  heating  equipment,  radio 
components,  valve  retainers,  and 
Electrothermal  rubber  sheeting,  this 
move  will  enable  the  company  to  add 
to  its  range  of  products.  The  prem¬ 
ises  at  270,  Neville  Road,  London, 
FL7,  will  still  function  as  Head  Office. 
The  Development  Department  and 
certain  manufacturing  processes  will 
also  operate  from  this  address. 


OBITUARY 

Mr.  J.  J.  Fraser,  managing  direc¬ 
tor  of  Honeywell-Brown,  on  .Inly  17 
at  the  age  of  .51. 

He  joined  the  Minneapolis-Honey- 
well  organisation  in  Canada  in  1928, 
where  he  became  manager  of .  the 
Montreal  office.  In  1936,  when  it  was 
decided  to  form  the  British  company 
of  Honeywell-Brown,  Mr.  Fraser  was 
chosen  for  this  work.  As  managing 
director  since  its  inception,  he  was 
directly  responsible  for  its  growth 
and  development  over  the  years. 
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World  Food  News 


Or.  Sobert  0.  Hockett  demonstrates  a  well-balanced  food  supply  for  one  man  for  one 
day,  containing  2,600  Galories. 


Enriched  Flour  endorsed  in  Canada 

A  committee  of  the  Canadian 
Medical  Association,  meeting  at 
Winnipeg,  endorsed  the  enrichment 
of  flour  and  bread. 

The  report  of  the  Nutrition  Com¬ 
mittee  to  delegates  of  the  Canadian 
Medical  Association  noted  that  en¬ 
richment  of  flour  and  bread  in 
Canada  had  been  undertaken  on  a 
large  scale  since  the  start  of  the 
year. 

It  emphasised,  however,  that  the 
process  could  do  little  more  than 
increase  the  intake  of  a  few  of  the 
“to  to  .50”  nutrients  required  to 
maintain  health  and  stated  that  “a 
wise  choice  of  other  foods  still  is 
needed.” 


Streamlined  Breadmaking 

A  de-panner  unit  that  automatic¬ 
ally  removes  baked  bread  from  bak¬ 
ing  pans,  and  an  overhead  conveyor 
system  on  which  the  pans  are  quicklv 
cooled  from  450“  to  105°F.,  combine 
to  speed  breadmaking  at  the  Taystee 
Baking  Co.,  St.  Louis,  Missouri. 

Through  the  elimination  of  numer¬ 
ous  bread  cooling  racks  and  slow’ 
hand  methods  of  loaf  removal  and 
pan  stacking,  the  two  units  minimise 
equipment  requirements,  con.serve 
costly  operating  and  storage  space, 
and  result  in  a  substantial  saving  of 
valuable  processing  time.  The  over¬ 
head  installation  of  the  conveyor 
system  and  the  convenient  location 
of  the  pan  unloader  at  the  discharge 
end  of  the  oven,  prevent  the  conges¬ 
tion  formerly  encountered,  and  eli¬ 
minate  considerable  manual  labour. 

Under  the  new  system,  the  baked 
bread  is  removed  from  the  oven  and 
the  loaves  automatically  dumped  on 
to  a  slat  conveyor.  The  then  empty 
heated  pans  are  fed,  two  at  a  time, 
by  the  automatic  de-panner  to  a 
sloping  incline  that  carries  them  on 
to  the  overhead  conveyor  for  cooling. 
Air  ducts  installed  above  the  con¬ 
veyor  aid  air  circulation  to  facilitate 
the  cooling  process.  Resting  on  the 
overhead  conveyor  with  their  entire 
surface  exposed  to  the  air,  the  pans 
are  moved  leisurely  for  *200  ft.  from 
the  de-panner  to  an  automatic  divi¬ 
der  unit.  The  latter  separates  the 
flow  of  empty  pans  into  two  lines, 
each  of  which  leads  to  a  moulder- 
panners;  the  pans,  cooled  to  105“F., 
are  refilled  with  unbaked  loaves  and 
placed  in  the  oven. 

By  this  complete  exposure  of  the 
pans  to  the  air,  rapid  cooling  is 
effected  and  the  pans  are  almost  im¬ 
mediately  available  for  re-use.  Racks 
are  now  required  only  to  move  pans 
to  the  conveyor  for  loading  at  the 
beginning  of  a  production  period  or 
when  changing  over  from  one  type  of 
pan  to  another. 


One  Day’s  Food 

“  The  biggest  problem  facing  in¬ 
ternational  leaders  today  is  the  de¬ 
plorable  lack  of  fotnl  which  exists  in 
vast  regions  of  the  earth.  .  .  .  Footl 
is  more  important  than  politics  for 
world  peace,”  said  Dr.  Robert  (’. 
Hockett  of  Arthur  I).  Little,  Inc., 
Cambridge,  Massachusetts.  The  pic¬ 
ture  shows  him  demonstrating  a  well- 
balanced  food  .supply  fur  one  man 
for  one  day,  containing  *2,(iU0  Calories 
and  having  all  the  nutrients  needed. 

As  recommended  by  the  Worhl 
Health  Organisation,  Ur.  Hockett 
told  the  American  Chemical  Society 
that  it  would  demand  an  immediate 
doubling  of  the  world’s  food  supply 
to  give  every  human  being  such  a 
diet.  “  Sugar,  by  its  very  nature, 
will  play  a  big  part  in  realising  this 
aim  of  enough  food  for  all  people. 
To  utilise  fully  sugar’s  potential 
values  for  the  sick  and  the  well,  re¬ 
search  must  and  will  continue.” 


Fractional  and  Variety  Packaging 

Latest  developments  in  fractional 
(or  inner  sealed  unit)  and  variety 
packaging  were  exhibited  by  the 
Du  Pont  Film  Department  at  the 
National  Packaging  Exposition,  held 
recently  in  Chicago. 

Featured  in  the  exhibits  were  three 
fractional  units  of  rice,  individually 
packaged  in  transparent  Cellophane 


bags.  Each  bag  held  a  cupful,  the 
unit  of  measure  in  must  cookery 
book  recipes.  These  convenient, 
time-saving  units  can  be  used  as 
needed.  A  Cellophane  l>ag,  which 
overwraps  the  three  units,  contains 
cooking  imstriictiuns  and  recipes. 

Also  shown  was  a  fractional  pack¬ 
age  with  four  separately  wrapped 
units  of  ice  cream  cones.  Each  unit, 
overwrapped  in  Cellophane,  held  four 
cones  which  were  protected  from 
breakage  by  cardboard  collars.  The 
four  fractional  packs  were  in  a  tray 
overwrapped  with  printed  Cello¬ 
phane.  The  package  can  be  sold  as 
it  is,  or' the  inner  units  can  be  sultl 
separately. 

Another  fractional  package  fea¬ 
tured  a  Cellophane  bag  overwrap 
containing  four  individual  Cello¬ 
phane  bags  each  holding  two  ounces 
of  potato  crisps. 

The  company  also  showed  a  frac¬ 
tional  package  of  brown  sugar,  de¬ 
signed  to  help  prevent  the  sugar 
from  hardening.  Three  separate 
Cellophane  bags,  each  holding  a  cup¬ 
ful  of  sugar,  were  uverwrapped  in  a 
printed  Cellophane  bag. 

The  variety  packaging  display 
featured  an  overwrapped  tray  of 
<-uokies,  (’andies,  nuts,  and  dates. 
Also  shown  was  a  frozen  food  carton 
containing  two  eight-ounce  portions 
of  carrots  and  peas  separately  pack¬ 
aged  in  Cellophane  bags,  and  over¬ 
wrapped  with  the  same  film. 
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SUlI-Sergeuit-Major  Alan  Coulter  is  In 
charge  of  the  Hamburg  sausage  factory 
which  is  controlled  by  the  R.A.S.C.  In 
addition  to  fresh  pork  sausages,  the  fac¬ 
tory  also  supplies  smoked  Danish  bacon. 

Hamburg  Sausage  Factory 

One  of  the  most  interesting  plants 
producing  rations  for  British  troops 
in  Germany,  Au-stria,  and  Trieste,  is 
the  sausage  factory  in  Ilamhurg, 
which  is  controlled  hy  the  Boyal 
Army  Service  Corps.  It  has  a 
weekly  output  of  3  tons  of  fresh  pork 
sausages  and  half  a  tun  of  tup-grade 
lard. 

Manufactured  under  modern  hy¬ 
gienic  conditions,  the  .sausages  con¬ 
tain  a  minimum  of  .58^  per  cent, 
pork  meat,  the  rusk  meal  being 
manufactured  lo<-ally  from  Canadian 
flour.  The  lard  is  produced  by  ren¬ 
dering  down  the  surplus  fat  from  the 
pork  used  in  fhe  sausages. 

The  factory  also  supplies  ‘20  tuns 
of  smoked  Danish  bacon.  The  bacon 
arrives  from  Denmark  in  a  “  green  ” 
state  and  is  smoked  at  the  factory, 
which  can  handle  8*25  sides  at  a  time 
in  five  chambers.  Before  smoking, 
the  bacon  is  dusted  with  peaflour  to 
give  it  a  gulden  colour.  It  is  smoked 
for  from  36  to  48  hours  over  oak  and 
elm  sawdust  and  then  hung  for  48 
hours  before  being  issued  to  supply 
depots. 

Warrant  Officer  in  charge  of  the 
factory  is  40-year-ol<l  Staff-Sergeant- 
Major  Alan  Coulter — a  master  but¬ 
cher  by  trade  -who,  with  the  assist¬ 
ance  of  two  young  National  Service¬ 
men  acting  in  a  supervisory  capa¬ 
city,  controls  the  German  civilian 
staff  anti  is  responsible  fur  the  main¬ 
tenance  of  the  high  standard  of 
quality  laid  down  by  the  Royal 
Army  Service  Corps. 

Foods  Exhibition 

The  General  Provisions  and  Fine 
Fuotls  Exhibition  will  be  held  in 
Cologne  from  October  3  to  11. 
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Australian  Meat  Scheme 

The  construction  of  a  new  rail  net¬ 
work  across  central  Australia  with  a 
view  to  substantial  expansion  of 
beef  production  in  the  north  is  under 
consideration  by  the  Commonwealth 
Government.  The  Meat  Board  has 
asked  the  Government  to  get  the 
scheme  under  way  without  delay. 


Meat  for  Sick  Praised 

A  by-line  story  entitled  “  Meat 
P'otind  Best  Food  for  III  Per.son  ”  ap¬ 
peared  recently  in  the  New  York 
Herald  Tribune.  It  was  written  by 
Dr.  Walter  C.  Alvarez,  long  as¬ 
sociated  with  the  Mayo  Clinic  and 
the  Mayo  Foundation.  The  article 
explodes  some  “old  wives  tales”  and 
beliefs  dealing  with  meat  and  other 
foods. 

It  is  believed  that  this  article  is  an 
excellent  example  of  how  the  results 
of  factual  material  dealing  with 
meat,  dis.seminate«l  by  the  industry, 
are  commanding  the  attention  of  the 
medical  profession  and  the  layman. 

Flour  Delivery  without  Sacks 

A  recently  perfected  delivery  truck 
carries  bulk  flour  without  sacks. 
According  to  the  Atkin.sun  Milling 
Co.,  Minneapolis,  Minnesota,  the  de¬ 
signers,  it  promotes  fast  and  efficient 
flour  distribution  at  low  cost. 

In  design,  the  truck  is  similar  to 
most  large  delivery  trucks,  except 
for  the  inclusion  of  five  openings  on 
the  top  w’hich  permit  flour  to  flow  in 
or  out  through  a  tube  or  hose  that 
connects  with  a  container.  The  truck 
is  equipped  with  a  pressurised  flour- 
actuating  unit  which  introduces  a 
regulated  quantity  of  air  into  the 
flour,  so  that  it  flows  easily  through 
the  ho.se  with  very  little  pressure 
behind  it.  Motor-driven  pumps, 
which  supply  the  air,  are  mounted 
on  the  trailer.  A  very  moderate  air 
pressure,  of  from  5  to  10  lb.  per  sq. 
in.,  serves  to  move  the  flour  more 
than  100  ft.  horizontally  or  over 
.50  ft.  vertically — a  reach  sufficient  to 
connect  with  even  a  remote  receiving 
bin. 

The  rate  of  flow,  which  seems 
slow,  can  in  reality  empty  a 
40,000  lb.  load  of  flour  into  a  bakery 
bin  in  less  than  one  hour.  Becau.se 
of  the  fluid  (aerated)  state  of  the 
flour,  dust  collectors  or  elaborate 
filters  at  the  receiving  end  are  super¬ 
fluous.  Plans  are  now  in  hand  to 
solve  the  problem  of  weighing  the 
flour,  by  installing  a  50  ft.  truck 
scale  that  can  punch  tickets  indi¬ 
cating  the  accurate  net  weight. 

At  a  recent  demonstration  attended 
by  bakers  from  the  State  of  Minne¬ 
sota,  the  primary  flour  producing 
area  in  the  U.S.,  operating  features 
of  the  truck  were  shown.  The  truck 
was  backed  against  the  sides  of  enor¬ 
mous  storage  bins,  and  bulk  flour 
was  drawn  into  the  truck  top 


directly  from  the  huge  bins  through 
a  flexible  tube  that  extended,  from 
each  bin  in  turn,  to  the  five  hatches 
on  top  of  the  trailer.  In  the  unload¬ 
ing  demonstration,  flour  was  pumped 
out  of  the  truck  through  a  75  ft. 
rubber  hose  into  a  standard  delivery 
bin.  Flour  was  abso  pumped  from 
the  truck  trailer  more  than  .50  ft.  up¬ 
ward  to  the  fourth  floor  of  the  plant, 
to  demonstrate  the  efficiency  of  the 
air-flow  device. 

Seed  Packing  t^uipment 

Great  interest  was  evinced  in  the 
Autopack  fully  automatic  and  semi¬ 
automatic  seed  packers  which  were 
exhibited  at  the  7Uth  Annual  Con¬ 
vention  of  the  American  Seed  Trade 
Association.  The  Autopack  Associate 
Company  in  America,  which  was  re¬ 
sponsible  for  organising  the  display, 
have  advised  that  the  machines 
demonstrated  were  sold  during  the 
course  of  the  Exhibition  and  that 
many  enquiries  have  since  been  re- 
ceive«l  for  both  types  of  machine. 

Speedier  Maturation  of  Wines 

Wine  research  workers  in  Hun¬ 
gary  are  experimenting  with  a 
method  of  supersonic  treatment  of 
wines  to  speed  up  the  maturing  pro¬ 
cess.  At  pre.sent  Hungarian  high 
quality  wines  take  from  three  to  10 
years  to  mature. 

The  V'iticultural  Re.search  Institute 
has  now  discovered  that  by  passing 
waves  of  lower  or  higher  frequency 
than  sound  into  wine  the  chemical 
processes  are  speeded  up.  Experi¬ 
ments  so  far  show  that  this  treat¬ 
ment  can  cut  maturing  time  almost 
by  half. 

The  Institute  is  now  experimenting 
on  larger  quantities  at  a  time. 


)r-  New  hermetically  sealed  coflee  pack  con- 
ur  taining  a  special  measure  for  the  coflee 
up  grains,  each  measure  representing  one  cup. 
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News  from  the  Ministries 


Specially  Designated  Milk 

The  Milk  (Special  Designations) 
(Specified  Areas)  (No.  2)  Order, 
1953,  is  now  laid  in  draft  before 
Parliament  for  the  requisite  40  days. 
This  Order  provides  that,  from  a 
date  15  days  after  the  Order  is  made, 
all  milk  sold  by  retail  in  the  New- 
castle-on-Tyne,  South  Essex,  Read¬ 
ing,  Plymouth,  and  South  Devon 
Areas  must  be  “  Specially  Desig¬ 
nated  Milk.”  It  is  proposed  that  the 
new  Order  shall  come  into  force  as 
soon  as  possible  after  November  30, 
1953. 


Bread  Subsidy  Arrangements 

In  accordance  with  the  announce¬ 
ment  made  by  Dr.  Charles  Hill  in  the 
House  of  Commons  on  July  10  about 
the  payment  of  bread  subsidy  after 
the  decontrol  of  cereals,  an  addi¬ 
tional  subsidy  of  4s.  per  sack  will  be 
paid  as  an  interim  measure  to  bakers 
throughout  the  United  Kingdom  on 
the  first*  25  sacks  of  national  flour 
per  week  used  by  them  in  the  pro¬ 
duction  of  national  bread  after 
August  29,  1953.  This  arrangement 
will  be  subject  to  review  when  the 
facts  on  future  flour  prices  have  been 
ascertained,  but  any  change  will  not 
be  retrospective. 

Bakers  using  not  more  than  an 
average  of  25  sacks  of  national  flour 
a  week  during  an  eight  week  subsidy 
period  will  receive  the  additional 
subsidy  on  the  whole  of  their  pro¬ 
duction  of  national  bread.  Bakers 
using  more  than  an  average  of  25 
sacks  a  week  will  receive  the  addi¬ 
tional  subsidy  on  25  sacks  a  week. 


Export  Services  Branch 

The  Industries  Branch  of  the 
Board  of  Trade’s  Commercial  Rela¬ 
tions  and  Exports  Department  is 
now  situated  at  Lacon  House,  Theo¬ 
balds  Road,  London,  W.C.l  (Tele¬ 
phone  CHAncery  4411). 

Its  title  has  been  changed  to 
“  Export  Services  Branch,”  and  its 
functions  will  be:  to  help  United 
Kingdom  manufacturers  to  find  rep¬ 
resentatives  or  agents  abroad;  to  as¬ 
sist  United  Kingdom  businessmen 
going  abroad;  to  provide  information 
about  overseas  markets  and  to  ad¬ 
vise  industrial  organisations  and  in¬ 
dividual  firms  on  the  opportunities 
and  methods  of  exporting  their 
goods;  to  provide  information  about 
tariff  and  import  licensing  regula¬ 
tions  abroad;  and  to  distribute  in¬ 
formation  of  use  to  exporters 
through  the  Special  Register  In¬ 
formation  Service. 

Enquiries  relating  to  trade  policy 
between  the  United  Kingdom  and 
individual  countries  overseas,  and  to 


general  policy  not  peculiar  to  trade 
with  any  one  country,  e.g.  the  Gen¬ 
eral  Agreement  on  Tariffs  and  Trade 
(G.A.T.T.),  commercial  treaties,  and 
relations  with  O.E.E.C.  should  con¬ 
tinue  to  be  directed  to  the  Commer¬ 
cial  Relations  and  Exports  Depart¬ 
ment,  Horse  Guards  Avenue,  White¬ 
hall,  London,  S.W.l  (TRAfalgar 
8855). 


Pigmeat  Prices 

Agreement  has  been  reached  with 
the  New  Zealand  Meat  Producers 
Board  on  the  prices  to  be  paid  for 
pigmeat  from  New  Zealand  in  the 
12  months  beginning  October  1,  1953. 
In  general,  there  will  be  no  change 
from  the  prices  paid  during  1952-53. 
However,  to  encourage  the  produc¬ 
tion  of  the  most  desirable  type  of 
porker  pigs,  the  price  hitherto  paid 
for  light  weight  porkers  weighing 
from  60  to  80  lb.  will,  in  future,  be 
paid  for  those  weighing  from  60  to 
iK)  lb.  In  the  case  of  baconers  there 
will  be  a  reduction  in  the  price  of 
carcasses  weighing  from  181  to 
200  lb.  in  order  to  discourage  ship¬ 
ments  of  heavy  weight  and  over  fat 
carcasses. 


Australian  Lamb  and  Mutton 

Agreement  has  been  reached  with 
the  Australian  Meat  Board,  acting 
for  the  Government  of  Australia,  on 
the  prices  to  be  paid  for  Australian 
lamb  and  mutton  during  the  year 
ending  June  30,  1954. 

Under  the  15  year  meat  agreement 
with  Australia,  which  was  signed  in 
October,  1951,  and  which  came  into 
force  for  mutton  and  lamb  on  July  1, 
1952,  the  annual  changes  in  lamb 
prices  are  negotiated  on  the  basis  of 
the  movement  in  costs  since  the  pre¬ 
vious  price  review.  This  year  there 
will  be  an  increase  of  7^  per  cent,  in 
the  price  of  lamb  and  lamb  offals. 

The  agreement  provides  for 
changes  in  the  price  of  first  quality 
mutton  to  be  linked  with  the  change 
in  the  price  of  lamb  with  suitable 
adjustments  for  the  less  desirable 
qualities  and  grades.  The  increases 
to  be  applied  to  mutton  this  year 
will  vary  according  to  grade  but  are 
expected  to  give  an  average  increase 
of  about  5|  per  cent. 


Imports  of  Cream 

The  present  arrangements  for  im¬ 
ports  of  cream,  which  were  due  to 
end  on  July  31,  have  been  extended 
until  December  31. 

Under  these  arrangements,  cream 
can  be  imported  without  restriction 
from  sterling  area  countries,  and  in 
limited  quantities  from  certain  other 
countries. 


Tomato  Imports  Suspended 

As  there  are  now  plentiful  supplies 
of  home-grown  tomatoes,  imports  of 
tomatoes  under  open  individual 
licence  were  suspended  on  July  7. 


Antibiotics  in  Pig  Food 

In  October,  1951,  the  Agricultural 
Research  Council  decided  to  arrange 
a  series  of  experiments  to  determine 
whether,  under  British  conditions, 
pigs  would  benefit  from  the  addition 
of  antibiotics  to  their  rations.  Ex¬ 
periments  had  already  been  carried 
out  at  a  number  of  research  centres 
in  this  country  but  it  was  felt  that 
the  limited  British  experience  was 
insufficient  to  warrant  a  decision 
being  taken  on  the  advisability  of 
allowing  antibiotics  to  be  included 
in  pig  food. 

Accordingly  the  experiments  car¬ 
ried  out  in  1952  were  designed  to 
determine  the  effect  of  antibiotics  on 
growth  rate,  efficiency  of  food  con¬ 
version,  and  carcass  quality  of  fat¬ 
tening  pigs,  and  on  weaning  weight 
of  suckling  pigs.  Two  antibiotics, 
aureomycin  and  penicillin,  were 
used,  and  two  kinds  of  diet. 

A  recent  report  (Agricultural  Re¬ 
search  Council  Report,  No.  13)  sum¬ 
marises  the  main  findings  of  the  tests 
and  gives  details  of  the  experimental 
arrangements,  feeding,  management, 
and  breeds  of  pigs  used. 


Dripping  to  be  Decontrolled 

All  restrictions  on  the  sale  and  use 
of  dripping,  including  price  control, 
were  removed  on  July  31,  1953.  From 
the  same  date,  wholesalers  and  re¬ 
tailers  no  longer  have  to  keep 
records  of  their  transactions  in  drip- 
ping. 

Supplies  of  dripping  are  now  suf¬ 
ficient  to  satisfy  the  requirements  of 
those  trade  users  to  whom  the  Minis¬ 
try  has  been  allocating  dripping  and 
also  of  those  who  have  not  hither¬ 
to  received  supplies  but  who  may 
now  wish  to  do  so.  Prices  are  al¬ 
ready  generally  below  the  controlled 
level. 

One  result  of  the  removal  of  the 
restrictions  on  the  sale  and  use  of 
dripping  will  be  to  make  it  easier  for 
butchers  to  sell  to  trade  users  any 
dripping  that  is  surplus  to  the  re¬ 
quirements  of  their  retail  trade. 

Traders  dealing  in  dripping  are 
reminded  that  the  specification  of 
dripping  in  the  Oils  and  Fats  Order, 
1953  (S.I.,  1953,  No.  210)  still  stands 
and  that  the  sale  for  human  food,  as 
”  dripping,”  of  a  fat  that  does  not 
comply  with  this  specification  may 
render  the  seller  liable  to  prosecu¬ 
tion. 


Food  Manufacture — September^  1953 


375 


Information  and  Advice 


This  Service  is  available  to  subscribers  to  FOOD 
MANUFACTURE.  If  a  stamped  addressed  envelope 
is  enclosed  replies  will  be  sent  by  post,  but  enquiries 
cannot  be  answered  by  telephone. 


Cleaning  Wire  Mesh  Trays 

B.6636.  Please  advise  us  of  auif  method  udiieh  eau  he 
used  to  overcome  the  sticking  to  xvire  mesh  trays  of  de¬ 
hydrated  vegetables.  (London) 

At  regular  intervals  the  trays  should  he  cleaned  thor¬ 
oughly  in  hot  water  with  the  addition  of  up  to  1  per  cent, 
of  sodium  carbonate,  if  necessary,  and  then  well  rinsed 
and  dried  off  to  prevent  rusting.  They  should  then  he 
lightly  oiled,  either  with  a  spray  or  a  clean  rag.  Corn 
oil  has  been  recommended  as  the  best,  but  other  vege¬ 
table  oils  can  be  used,  and  a  heavy  mineral  oil,  such  as 
medicinal  liquid  paraffin,  is  also  suitable.  The  oil  used 
must  be  tasteless  and  not  liable  to  go  rancid,  and  should 
be  applied  very  lightly. 


Mushroom  Ketchup 

B.H()8U.  H’e  are  interested  in  receiving  a  formula  for 
mushroom  ketchup.  B'cn/d  you  oblige?  (Wilts.) 

The  following  formula  may  be  used  as  a  basis  for  trial : 


Mushrooms  in  brine  «i()0  lb. 

Water  .  73  gal 

Soy  sauce  ...  ...  3  ,, 

Cardamom  ...  ...  1  lb. 


Cloves  ...  2  lb. 

Pimento  ...  2  ,, 

Black  peppers  2  ,, 
Crushed  ginger  2  ,, 


Water,  mushrooms,  and  soy  sauce  are  simmered  in  a 
pan  for  30  minutes.  The  spices  are  then  added,  simmered 
—not  boiled — for  a  further  30  minutes,  then  strained 
through  a  fine  sieve  and  finally  filtered  tlwough  bags  or  a 
filter  press  until  free  from  sediment.  The  filtered  sauce 
should  be  filled  into  bottles  at  a  temperature  of  not  less 
than  ISO^F'.  The  salt  content  of  the  finished  sauce  should 
be  10  to  12  per  cent.  A  very  small  amount  of  meat  ex¬ 
tract  may  often  be  added  with  advantage. 

Prevention  of  spoilage  in  this  sauce  depends  upon  the 
salt  content,  and  particular  care  should  l>e  taken  to  see 
that  the  correct  quantity  is  used.  Hot  filling  is  neces¬ 
sary  in  order  that  any  yeast  spores  or  other  bacteria  in 
the  bottles  are  killed.  The  filtered  sauce  should  be  teste<l 
for  presence  of  sediment. 


Precooked  Starch 

B.6643.  We  should  be  grateful  for  information  as  to  the 
processes  to  which  rice  or  rice  starch  must  be  subjected 
in  order  to  bring  it  to  the  condition  known  as  pre¬ 
cooked  starch.  (Herts.) 

Precooked  starch  is  the  term  generally  given  to  starch 
which  has  been  gelatinised  and  dried.  This  process  may 
be  carried  out  by  slurrying  the  starch  with  water  and 
passing  it  through  a  drum  drier  which  both  gelatinises 
the  starch  and  at  the  same  time  dries  off  the  moisture 
present.  The  dry,  flaky  material  so  obtained  can  then  be 
ground  to  pow’der  in  a  hammer  mill  and  on  adding  to  cold 
water,  it  re-forms  a  starch  paste  without  the  necessity 
for  heating.  It  should  be  noted,  however,  that  the  paste 
so  obtained  differs  from  that  produced  when  a  slurry  of 
starch  is  added  to  boiling  water,  being  “  shorter  ”  and 
more  granular.  In  a  starch  factory  wishing  to  produce 
this  type  of  starch,  the  final  starch  milk  from  the  factory 
process  is  normally  used. 

Precooking  rice  itself  can  be  carried  out  in  several 
ways.  In  one,  the  starch  is  ground  to  a  powder,  slurried 


with  warm  water,  passed  through  a  drum  drier,  and  the 
product  milled  to  a  powder.  Another  method  precooks 
the  whole  grain,  which  is  loaded  into  a  pressure  cooker 
with  several  times  its  weight  of  water,  heated  under 
pressure,  and  then  the  pressure  released  so  that  much  of 
the  moisture  is  driven  off  from  the  material,  which  is 
finally  dried  on  trays  or  by  other  conventional  means.  If 
ilesired,  other  materials  may  be  added  to  the  aqueous 
slurry  of  the  starch  or  rice  powder  or  to  the  cooking 
water  in  the  pressure  cooking  process. 

Information  Supplied 

This  Enquiry  Service  has  dealt  with  requests  for  the 
names  of  manufacturers  and  suppliers  of  plant,  machin¬ 
ery,  and  materials,  and  also  general  information  as 
follows : 

B.6393.  Extraction  of  oil  from  lemons.  (S.  Rhodesia) 
B.6394.  Dill  pickles.  (Essex) 

B.6393.  Cocktail  cherries.  (London) 

B.6.397.  Conveyors.  (France) 

B.6398.  Sausage  manufacture.  (Lancs.) 

B.6399.  Odour  control  with  ultra-violet  radiation.  (Nor¬ 
thumberland) 

B.6600.  Pea  packers.  (Lancs.) 

B.6601.  Canning  equipment.  (Lancs.) 

B.6602.  Sterile  spicing  agent.  (London) 

B.6604.  Custard  powder.  (London) 

B.6603.  Decorticating  lentils.  (Yorks.) 

B.6606.  Sausage  smoking.  (Wilts.) 

B.6607.  Dog  food.  (Ireland) 

B.6608.  Drained  peel.  (Lines.) 

B.6609.  Loading  device.  (Denmark) 

B.6610.  Monosodium  glutamate.  (Yorks.) 

B.6612.  Smoke  powder  and  Plasmal.  (Sweden) 

B.6614.  Chicken  canning.  (London) 

B.6613.  Ice  cream  powder  mix.  (India) 

B.6616.  Electric  boning  machine.  (London) 

B.6618.  Coding  stamp.  (Angus) 

B.6620.  Fish  paste.  (South  Africa) 

B.6623.  Oil  burners.  (Kent) 

B.6628.  Centigrade  and  Fahrenheit  conversion.  (Essex) 
B.6629.  Lemon  curd  and  .sweet  chutney  pickle.  (Lancs.) 
B.66it0.  Odour  control  with  ultra-violet  radiation. 
(Yorks.) 

B.6631.  Gravy  browning  powders.  (Bucks.) 

B.6632.  Plastic  bag  for  pickles.  (Singapore) 

B.6633.  Composition  of  eggs.  (London) 

B.6636.  Diabetic  jam.  (London) 

B.6637.  Marshmallow  depositor.  (Lancs.) 

B.6638.  Agar-agar  in  pet  food.  (Lancs.) 

B.6639.  Ultrasonic  equipment.  (London) 

B.6640.  Wooden  date  forks.  (Yorks.) 

B.6643.  Potato  straws  and  licorice  straws  and  tubes. 
(Herts.) 

B.6644.  Carob  beans.  (Belgium) 

B.6646.  Cheese  spread,  (('anada) 

B.6648.  Powdered  cheese.  (London) 

B.6649.  Laboratory  equipment.  (Uganda) 

B.6630.  Brine  curing.  (Devon) 

B.6632.  Equipment  for  apple  peeling  tend  coring,  dried 
fruit  cleaning,  and  candied  peel  and  glace  cherry  pro¬ 
duction.  (Sussex) 
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Alpink  Akt.-Ges.  Eisengikss- 
KREi  UNI)  Maschinenfabrik  :  Centrifugal 
separators. 

694,010.  Neoereandse  Centraee  Organi- 
SATIE  VOOR  ToEGEPAST-NaTUUR-WeTEN- 
scHAPPELijK  Onderzoek:  Process  for  the 
preparation  of  butter  from  highly  concen¬ 
trated  cream. 

694,028.  F0W1.ERS  Dairy  Developments, 
Ltd.  :  Apparatus  for  heat  treating  milk 
and  cream. 

694,032.  Peerless  and  Ericsson,  Ltd.  : 
Raking  ovens. 

6<)4.o65.  Minikay,  Inc.:  Dehydration  <>f 
heat  insulating  walls  of  cooling  chambers. 
694.109.  Slingsby  and  Co.,  Ltd.,  \V.  : 
Drying  of  damp  powdered  materials. 
694,121.  Federated  Foundries,  Ltd., 
and  Silver,  R.  S.  :  Solid  fuel  cookers. 
6()4,i22.  Candy  Filter  Co.,  Ltd.,  and 
Thomas,  \V.  D.  Jenkyn-:  Variable  out¬ 
put  pumps. 

694,178.  GEORiiK  AND  Becker,  Ltd., 
W.  Stills. 

694,191.  Thacker,  J.  \V.  :  Device  for 
cutting  slabs  from  a  block  of  ice  cream  or 
other  plastic  substance. 

694,231.  Aktiebolaget  Separator: 
Method  and  installation  for  homogenisa¬ 
tion  of  liquids. 

^94.305.  Merck  and  Co.,  Inc.:  Produc¬ 
tion  of  antibiotics. 

694,312.  Chase,  Ltd.,  P.  C.  and  C.  K., 
and  Chase,  P.  C.  :  Stillages  or  pallets  for 
use  in  handling  and  storing  articles. 
694,328.  Boxfoldia,  Ltd.:  Cartons. 


ABSTRACTS  OF  BRITISH  PATENTS 

Milk  Product  containing  an  Antibiotic 

This  invention  relates  to  a  milk  pro¬ 
duct  beneficial  in  the  nutrition  of  indi¬ 
viduals  susceptible  to  intestinal  disturb¬ 
ance,  and  to  the  method  of  proilucing  it. 
The  purpose  is  to  produce  a  milk  product 
free  from  infection-promoting  bacteria 
and  preserved  from  souring,  clotting,  or 
deterioration,  by  the  addition  of  certain 
antibiotics. 

The  milk  product  comprises  untreateil 
or  pasteurised  milk,  and,  uniformly  dis¬ 
tributed  in  solution  through  the  milk, 
an  antibiotic  which  cannot  be  absorbed 
by  the  intestinal  tract  nor  decomposed 
hy  digestive  secretion,  and  which  co¬ 
operates  with  the  milk  to  change  a  pre¬ 
dominantly  gram-negative  intestinal  flora 
to  a  lactobacillus  or  predominantly  gram¬ 
positive  flora,  without  adversely  affecting 
the  nutritive  value  or  stability  of  the 
milk. 

The  term  "  milk  ”  in  this  specification 
and  the  claims  are  intended  to  include 
animal  milk  such  as  human  and  cow’s 
milk,  in  a  raw  or  untreated  state  unless 
otherwise  specified. 

Streptomycin  and  dihydrostreptomycin 
have  proved  to  f)e  suitable  antibiotics, 
since  they  are  neither  absorbed  by  the 
intestines  nor  decomposed  by  the  diges¬ 
tive  secretions.  The  effect  of  the  anti¬ 
biotic  fin  micro-organisms  is  therefore 
maintained  in  the  whole  intestines.- 

The  amount  of  antibiotic  to  be  adde<l 
depends  upon  the  condition  of  the  milk 
to  be  treated.  Preferably  between  1-3 
mg.  per  100  g.  of  material,  of  the  anti¬ 
biotic  are  added.  The  growth  of  unde¬ 
sirable  micro-organisms  is  thereby  prac¬ 
tically  inhibited. 

688,968.  Gerd  Poetschke. 
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The  Manufacture  of  Coffee  Extracts 

A  process  is  descrif)ed  for  the  manufac¬ 
ture  of  an  extract  of  coffee,  consisting  ol 
first  mixing  freshly  roasted  and  ground 
coffee,  with  about  60  per  cent,  of  cold 
water,  at  a  temi)erature  below  isT., 
subjecting  this  mixture  to  a  progressive 
extraction  by  percolation  with  cold  water 
for  obtaining  an  extract  containing  a 
large  quantity  of  dissolved  matter,  there¬ 
upon  carrying  out  a  second  extraction 
under  heat  with  water  under  pressure,  of 
the  coffee  treated  with  cold  water  and 
concentrating  the  extract  thus  obtained. 
The  extracts  obtained  by  the  cold  and 
hot  extractions  are  then  mixed  together, 
the  mixture  thus  obtained  f>eing  reduced 
to  |H)wder. 

In  practice  there  is  us«‘d  with  advantage 
finely  dividetl  ice  with  water,  which  is 
mixed  intimately  with  roasted  and  ground 
coffee  |)owder,  in  a  mixer. 

In  this  manner  there  are  conserved  in 
the  extract  obtained  by  the  cold  treat¬ 
ment  all  the  (jualities  which  it  is  desired 
to  obtain. 

691,845.  Gernnnal  S.A. 


Machines  for  Washing  or  Cleaning  Eggs 

In  this  specification  is  described  a 
cleaning  machine  for  eggs  or  other  ob¬ 
jects  which  comprises  an  endless  con¬ 
veyor  belt  having  an  upper  horizontal 
part  and  a  lower  horizontal  part,  a  pair 
of  rotary  brushes  disposed  at  opposite 
sides  of  the  conveyor  with  their  axes  in 
a  plane  so  far  above  the  upper  part  of 
the  conveyor  belt  that  the  centres  of  the 
objects  are  below  the  plane,  and  extend¬ 
ing  in  the  direction  of  the  belt,  the 
bristles  of  the  brushes  being  long  enough 
for  cleaning  the  whole  of  the  object  with¬ 
out  requiring  a  third  brush.  The  brushes 
serve  to  rotate  the  objects  without  lifting 
them  from  the  conveyor  belt. 

By  rotating  the  objects,  different  sur¬ 
face  portions  are  successively  presented 
to  and  cleaned  by  the  brushes.  The 
brushes  may  operate  dry  or  may  dip  into 
a  washing  liquid. 

The  conveyor  may  l)e  arranged  to  dis¬ 
charge  the  cleaned  objects  to  a  chute 
from  which  they  may  pass  to  a  rotating 
bladed  drum  arranged  to  deliver  them  one 
at  a  time  to,  for  example,  a  packing 
station.  In  this  way  fragile  objects  such 
as  eggs  are  prevented  from  coming  into 
contact  with  and  possibly  damaging  one 
another. 

689,918.  George  Thomas  Church. 


Leavening  Agents  for  Bread  and  Pastry 

The  leavening  agents  described  for  the 
production  of  bread  and  pastry,  consist 
of  a  mixture  of  yeast  and  lactic  acid 
Itacteria  separated  from  their  culture 
medium,  and  contain  more  than  one 
bacterium  for  each  yeast  cell. 

They  are  characterised  in  that  they 
contain  per  100  [larts  by  weight  of 
baker’s  yeast,  a  mass  consisting  of  living 
lactic  acid  bacteria  in  an  amount  of  at 
least  15  parts  by  weight,  preferably  20 

British  patents  and  trade  marks  have 
been  selected  from  the  "  Official  Journal 
of  Patents  ”  and  the  ”  Official  Trade 
Marks  Journal  ”  and  are  published  by 
permission  of  the  Controller  of  H.M.S.O. 
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or  more  parts  by  weight,  calculated  on 
the  dry  weights  of  yeast  and  bacteria 
mass,  the  mixture  having  a  water  con¬ 
tent  of  70  to  80  per  cent. 

To  obtain  a  bacteria-containing  mass 
suitable  for  the  leavening  agents,  highly 
diluted  mashes,  which  are  prepared  by 
mixing  together  water,  grain  flour  or 
bran  which  are  preferably  unsterilised, 
aiul  sugars  assimilable  by  the  lactic  acid 
f)acteria  and  also  malt  in  order  to  form 
sugars  from  the  grain  flour  or  bran,  are 
inoculated  with  a  culture  of  lactic  acid 
l>acteria  and  allowed  to  ferment  at  tem- 
|)eratures  f)etween  30*  and  40®C.  Within 
a  short  time  a  rapid  and  intense  propa¬ 
gation  of  the  l)acteria  will  ensue,  which 
proi)agation  may  be  promoted  by  the 
introduction  of  carlx)n  dioxide  into  the 
mash  in  order  to  prevent  access  of  oxy¬ 
gen  thereto,  b'ifteen  hours  after  being 
inoculated  such  a  mash  maintained  at 
35®r.  will  contain  approximately  10’ 
lactic  acid  l)acteria  per  cubic  centimetre 

After  the  separation  of  the  bacteria, 
lactic  acid  or  lactates  may  be  recovered 
from  the  clear  liquid  residue,  which  con¬ 
tains  approximately  0-7  per  cent,  of 
lactic  acid. 

690,773.  Vereinigte  Mautner  Mark- 
hof’sche  Presshefe  Fahriken. 


ABSTRACTS  OF  GER.M AN  PATENTS 

Protein  Extraction 

The  fluid,  after  rough  separation  m  a 
centrifugal  separator  for  continuous  re¬ 
moval  of  the  concentrate,  is  subjected  to 
further  separation  with  separation  out  of 
the  main  part  from  the  solid  residue  in 
the  form  of  a  concentrate.  The  roughly 
separated  fluid  is  then  subjected  to  a  fine 
separation  in  a  centrifugal  separator  so 
that  the  concentrate  coming  from  the 
fine  and  rough  separations  is  mixed  and 
subjected  to  a  separation  of  the  concen¬ 
trate  in  a  centrifuge  with  a  continual  re¬ 
moval  of  the  solid  components  through 
holes  in  the  wall  of  the  drum  separator. 
The  separated  fluid  components  in  the 
separation  of  concentrates  is  led  back 
into  the  system  and  the  capacity  of  the 
separators  is  so  adjusted  in  the  separa¬ 
tion  of  concentrates  that  the  increase  of 
the  fine  itnpurities  in  the  system  through 
the  feeiling  back  is  not  greater  than  for 
the  attainment  of  the  necessary  purity 
for  the  protein  solution  arising  from  the 
process. 

839,594.  .Aktiebolaget  Separator  and  Im¬ 
perial  Chemical  Industries. 


Suction  Cleanser  for  Grain 

.\11  the  grain  is  placeil  in  a  working 
flow  of  an  air-stream  of  so  high  a  velocity 
that  practically  all  the  foreign  matter  in 
combination  with  some  of  the  grain  is 
taken  away.  The  material  conveyed 
away  with  the  air-stream  is  deposited 
from  this  in  a  chamber  and  is  conveyed 
in  a  flow  of  a  second  air-stream,  of 
which  the  velocity  is  sufficient  to  re¬ 
move  the  foreign  matter  from  the  grain, 
which  is  then  deposited  in  a  second  cham¬ 
ber  through  which  also  the  air  from  the 
first  chamber  flows  to  a  suction  vent. 

flj9.  >35.  Henry  Simon  {Holdings)  Ltd. 
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Trade  Marks 

LEMOKAS.— 713  .201.  Flavourings  dr- 
rived  from  butter  and  being  for  use  as 
ingredients  in  the  manufacture  of  choco¬ 
late  and  confectionery.  A/S  Danish  Milk 
and  Oocoa  Products,  Limited  (a  Com¬ 
pany  incorjKirated  under  the  laws  of 
Denmark),  4,  Amaliegade,  Copenhagen. 
K.,  Denmark;  Manufacturers  and  Mer¬ 
chants. 

LADIAN. — 714,840.  Finger  guards  for 
use  in  the  preparation  of  food.  Loofah 
Products,  Limited,  3  to  3,  Earlham 
Street,  Cambridge  Circus.  Ixmdon, 
\V.C.2;  Manufacturers  and  Merchants. 
NOBDKON.  —  714.883.  Canned  meat. 
Nordisk  Konserves  Industri  Aktieselskabet 
(a  Joint  Stock  Com|)any  incorporated 
under  the  laws  of  Denmark),  161,  Ros- 
kildevej,  Taastrup,  near  Copenhagen, 
Denmark;  Manufacturers  and  Merchants. 
VITA  KRISP. — 715,010.  Biscuits  for 
human  consumption.  Excelsior  Biscuit 
Company,  Limited,  11,  Old  Bailey,  Ix>n- 
don,  K.C.2;  Manufacturers  and  Mer¬ 
chants. 

CUPPOKAFF. — 715,234.  CofI«‘e.  coffee 
and  chicory  mixtures,  coffee  essences  and 
extracts,  chicoiy',  and  chicory  mixtures. 
Sami.  Hanson  and  Son,  Limited,  14,  East- 
cheap,  l><»ndon,  F'.C.3;  Wholesale 
(Jrocers. 

CHERRTLADE. — 715,294.  Cherrv  pre¬ 
serves.  Spring  and  Company,  Limited, 
Riverside,  Brigg.  Lincolnshire;  Merchants. 
BRON-TEX. — 715.354.  Bread,  biscuits 
(other  than  biscuits  for  animals),  cakes, 
pastry,  and  non-medicated  confectionery. 
Thomas  and  Evans,  Limited,  24.  Hannah 
Street,  Forth,  (llamorganshire;  Manu¬ 
facturers  and  Merchants. 

FANFARE. — 7i5,5<)8.  Meat;  meat  pro¬ 
ducts  and  fish  pnHlucts,  all  for  food  for 
human  consumption;  soups;  fish  (other 
than  live  fish);  canned  aiul  c(X)ked  fruits; 
preserved,  tlried,  canned,  and  cooked 
vegetables;  and  jams  and  marmalades. 
Gill  and  Duflus  (Liverpool),  Limited,  8, 
Victoria  Street,  LiverjKX)!,  2;  Merchants. 
CHOCLAIRS. — 715.629.  Non-medicatetl 
sugar  confectionerv  containing  chocolate. 
R.  Barnett  and  Company,  Limited,  53, 
Hartley  Road,  Nottingham;  Manufactur¬ 
ing  Confectioners. 

TREBLE  CHANCE. — 715.939.  Meat  ex¬ 
tracts,  vegetable  extracts,  jellies  (for 
food),  jams,  fruit  preserves,  vegetable 
preserves,  and  pickles.  Brooke,  Bond  and 
Company,  Limited,  Calcutta  House,  Goul- 
ston  Street,  Aldgate,  London,  E.i;  Manu¬ 
facturers  and  Merchants. 

SILVER  STANDARDS.— 7 16,026.  Edible 
oils,  edible  fats,  and  synthetic  cream  .(for 
food).  Jan  Minxes  Zwerver,  trading  as 
Oriendt’s  Margarine  Works,  Koningin 
Wilhelminahaven,  17,  V'laardingen,  Hol¬ 
land;  Manufactuter. 

FRY-O-LETS. — 716.069.  Cereal  prepara¬ 
tions  for  use  as  dressings  for  meat  and 
fish.  Lloyd  Rakusen  and  Sons,  Limited, 
20,  MeanwcxHl  Road,  l-eeds,  7,  Yorkshire; 
Manufacturers. 

FRUPOP.  —  716,117.  Frozen  confec- 
tioner>'.  Stotherts,  Limited,  .\lbion 
Works,  North  Road,  Atherton,  near  Man¬ 
chester;  Manufacturers. 

ELBRA. — 716,184.  Chocolate  and  non- 
medicatetl  confectioner\-.  Elbra-Ten  Hope 
Naamlooze  Vennootschap  (a  Limited 
Liability  Company  organised  and  existing 
under  the  laws  of  the  Kingdom  of  the 
Netherlands),  Westzeedijk  497,  Rotter¬ 
dam,  Holland;  Manufacturers  and  Mer¬ 
chants. 


CHEWRAT. — 716,346.  Chewing  gum. 

William  Oershon  Rose  and  Dennis  Carlyle 
Rose,  trading  as  Chix  Chewing  Cum,  29- 
31,  Kensal  Road,  Paddington,  London. 
W.io;  Manufacturers  and  Merchants. 
FLUKTPOPS. — 716.374.  Lollipops,  be¬ 
ing  iced  confectioner\’.  Harold  Alban 
Burton,  John  William  Burton,  William 
Charles  Frederick  Griffiths,  and  Edith 
Florence  Griffiths,  trading  as  George  A. 
Burton,  “  V'ictory  Works,”  Albany  Road 
West,  Hanley,  Stoke-on-Trent;  Manufac¬ 
turers. 

WONDERLAND.  —  716.409.  Chocolate 
confectionery’.  O.P.  Chocolate  Speciali¬ 
ties  (Manufacturers),  Limited,  Danyparc, 
.Merthyr  Tydfil,  (ilamorganshire;  Manu¬ 
facturers. 

RIF. — 716.633.  Chocolate,  toffee,  non- 
medicated  confectionerv,  and  chewing 
gum.  A.  J.  Oaley,  Limited,  Chapel  Field 
Works,  Norwich,  Norfolk;  Manufacturers 
and  Merchants. 

DOMINO.— 716,715.  Common  salt  (for 
fo(Hl).  Nichols  and  Company  (Sheffield), 
Limited, Shalesmoor,  Shettield,  3;  Manu¬ 
facturers  and  Merchants. 

WAVECREST.  —  716,716.  Table  salt. 
Nichols  and  Company  (Sheffield),  Limited, 
Shalesmoor,  Sheffield,  3;  Manufacturers 
and  Merchants. 


New  Companies 

X-Ray  Confectionery  Company,  Limited. 

(.5 '9853.)  X-ray  Works,  Anstey,  nr. 

1. eicester.  Nom.  cap.:  ,^10,000  in 
shares.  Dirs. :  to  be  appointed  by  subs. 
Subs. :  E.  P.  M.  Hairs,  29,  Park  Hill 
Drive,  la-icester  (elk.),  and  R.  G.  Eller- 
shaw,  51,  Central  Avenue,  Wigston 
Magna,  Leicestershire  (acet.). 

John  Pelkman  Engineering  Company, 
Limited.  (5i9‘)38.)  27,  John  .\dam 

Street,  London,  W.C.2.  To  design, 
manufacture,  and  maintain  all  types  of 
engineering  and  other  prjxlucts,  plant, 
machinery,  equipment,  ovens,  ccxilers, 
conditioners,  wrapping  and  packaging 
machinery,  conveyors,  and  accessories 
therefor,  and  spare  parts  thereof  for 
bakers,  confectioners,  and  manufacturers 
of  fo<xl  and  other  prcxlucts,  etc.  Nom. 
cap.:  ;fio,ooo  in  ;^i  shares.  Dirs.:  J.  N. 
Pelkman,  153,  Cambridge  Park,  Twicken¬ 
ham,  Middlesex,  and  R.  H.  Jenkins,  16, 
Grove  Wo(xl  Hill,  Coulsdon  Surrey. 

Luxton  Andrews,  Limited.  (520131.) 
17,  Pudding  I^ne,  Monument.  London, 
E.C.3.  To  carry  on  business  of  im- 
fxirters,  pnxlucers,  and  manufacturers  of. 
and  dealers  in  canned  fixxls.  corn,  flour, 
fruit,  vegetables,  and  sauce’s,  etc.  Nom. 

shares.  Dirs.: 
L.  R.  L.  Andrews.  38,  Chilmark  Gardens, 
New  .Malden,  Surrey,  and  S.  C.  Upton, 
73,  Warlingham  Road,  Thorton  Heath, 
Surrey. 

Walker,  Scott  (London),  Limited. 

(520142.)  26/7,  Conduit  Street,  Ten¬ 

don,  W.i.  To  carry  on  business  of  manu¬ 
facturers  of  and  dealers  in  food  and  foo<l 
pnxlucts,  etc.  Nom.  cap.:  ;^i,ooo  in  £i 
shares.  Dirs.:  Felicia  Walker,  i,  Hather- 
leigh  L<xlge,  l^ndon  Road,  Morden, 
Surrey,  and  May  Scott,  Langham  House, 

2,  l^emer  Sloane  Street,  l^indon,  S.W.i. 
Fulnut  Company,  Limited.  (520291.) 

To  carry'  on  business  of  manufacturers  of 
and  dealers  in  chocolate,  confectionery, 
and  foodstuffs,  etc.  Nom.  cap.:  £1,000 
in  shares.  Dirs. :  not  named.  Subs. : 
S.  Doctors  and  Rella  D<Ktors,  8,  Carlyle 
Place,  London,  N.2. 


Bedford  and  Jeaty  (Farm  Foodi), 
Limited.  (520396.)  D^dings  Farm, 
Here  Regis,  Dorset.  Nom.  cap.:  ;^i,ooo 
in  £i  shares.  Dirs. :  Emily  R.  Deakin 
and  J.  B.  Jesty’,  IXxldings,  Wareham; 
W.  F.  Lys,  West  Mills,  Bere  Regis; 
W.  P.  Stratton,  H.  Anderson,  and  B. 
Bennett. 

Markholm,  Limited.  (520414.)  4,  New 
I-ondon  Street,  London,  E.C.3.  To  carry 
on  business  of  manufacturers  of  and 
dealers  in  forxlstuffs,  prepared,  processed, 
and  preserved  food  products,  etc.  Nom. 
cap.:  ;{io,ooo  in  1,000  cum.  pref.  shares 
of  £5.  and  5.000  ordinary  shares  of  £i 
each.  Permt.  dirs. :  A.  L.  Wolfenden, 
44,  Popes  Avenue,  Twickenham,  Middle¬ 
sex  (ch.),  and  P.  C.  Harris,  Half  Moon 
Platt,  New  Road,  Windlesham,  Surrey. 

Morris’s  Delicatessen,  Limited. 

(520417.)  65,  Connaught  Street,  I^n- 

<lon,  W.2.  To  carry  on  business  of 
manufacturers  of  and  dealers  in  fixxl- 
stuffs,  etc.  Nom.  cap.:  ;^i,ooo  in  £i 
shares.  Dirs. :  A.  Morris,  65,  Connaught 
Street,  I-ontlon,  VV'.2,  and  R.  Moss,  11a, 
Bristol  House,  Southampton  Row,  Ixin- 
don,  VV.C.i. 

Western  Milk  Products,  Limited. 

(520646.)  T«i  carry  on  business  of  dairy¬ 
men,  milk  pr«xlucts  manufacturers,  etc. 
Nom.  cap.:  ^5,fxxj  in  £i  shares.  Dirs.: 
to  be  appointed  by  subs.  Subs.:  J. 
Medlicott  (elk.),  and  Marjorie  Kerr 
(elk.),  lx)th  of  28,  Lincolns  Inn  Fields, 
I.ondon,  W.C.2. 

Madison  Food  Products,  Limited. 

(520702.)  52,  (iloucester  Place,  I-ondon, 

W.I.  Nom.  cap.:  £i(Xi  in  £i  shares. 
Dirs. :  Milly  Freeman,  106,  The  Avenue, 
Kilburn,  London,  N.W.6,  and  R.  R. 
Jones,  40a,  The  Avenue,  Brondesbury, 
Loiulon,  N.W.6. 

0.  0.  Wieland  and  Company,  Limited. 

(520707.)  10,  Lilford  Road,  Brixton, 

London,  S.W.9.  To  carry  on  the  busi¬ 
ness  of  manufacturers  of  and  dealers  in 
ch<x:olate,  sweets,  etc.  Nom.  cap. : 
;^5,cxx)  in  £i  shares.  Dirs. :  O.  C.  Wie¬ 
land  (jx’rmt.)  and  I’.  J.  Wieland,  20, 
Broadlands  Avenue,  London,  S.W.16. 

Terand  and  Company,  Limited. 

(520717.)  173,  Elmers  End  Road,  Beck¬ 

enham.  To  carry  on  the  business  of 
manufacturers  of  and  dealers  in  spices, 
gravy  powders,  etc.  Nom.  cap. :  £15,000 
in  £i  shares.  Dir.:  H.  V.  Badc(x:k,  30, 
Bishopsthorjie  Road,  London,  S.E.26. 

C  a  s  s  0  n  Confectionery  Company, 
Limited.  (520830.)  12,  Casson  Street, 

London,  E.i.  Nom.  cap.:  £45.000  in 
£i  shares.  Dirs.:  M.  Specter,  164,  I.,ong- 
bridge  Road,  Barking;  I.  H.  Specter,  186, 
Longbridge  Road,  Barking;  S.  Specter 
and  D.  Magnus. 

Harold  E.  Hickmott,  Limited.  (520837.) 
37,  Darwen  Street,  Blackburn.  To  carry 
on  business  of  biscuit  manufacturers, 
bakers,  confectioners,  etc.  Nom.  cap. : 
£1,000  in  £i  shares.  Dirs.:  H.  E.  Hick¬ 
mott.  Studley,  i.  Valley  Road,  Wilp- 
shire,  Blackburn,  and  Miss  M.  Holt. 
Scarisbrick  Hotel,  Southport. 

Sunalu,  Limited.  (521083.)  To  carry 
on  business  of  manufacturers  of  and 
dealers  in  jams,  preserves,  syrups,  honey, 
etc.  Nom.  cap. :  £5,000  in  £i  shares. 
Dirs.:  J.  L.  Lucas,  Onkaparinga,  Bollon 
Way,  Prestbury,  Cheshire;  A.  R.  J.,ucas, 
35,  Leinster  Road,  Swinton,  I-ancs.; 
C.  E.  Lucas,  Nora  Lucas,  Mary  E.  Lucas, 
and  Phyllis  M.  Lucas. 


From  Jordan  and  Sons,  Limited,  Com¬ 
pany  Registration  Agents,  116,  Chancery 
Lane,  London,  W.C.z. 
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